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CLINICAL AND EXPERIMENTAL 


THE EFFECT OF ETHER ANESTHESIA AND SHOCK ON THE 
CALCIUM OF THE BLOOD? 


By WinniaAmM (C. Emerson, M.D... Roctiester, N.Y. 


HE fact that caleium salts or parathyroid hormone when administered to 

jaundiced patients reduces the toxicity of the bile in the blood or tissues 
has never been observed. If calcium is of aid only in shortening the coagula- 
tion time of the blood we would not expect an increase in the serum calcium 
during jaundice. 

However, King and Stewart! report that in jaundiced dogs there is a 
17 to 20 per cent inerease in the serum ealcium. King, Bigelow and Pearee* 
state that there is a higher serum calcium content in the blood of jaundiced 
dogs than in the blood of normal dogs. Davidson and Emerson® have found 
an increase in the serum ealeium following the injection of whole bile into 
the femoral vein of a dog. 

Lee and Vineent' have reduced the coagulation time of the blood in 
jaundiced patients, in vivo as well as in vitro, by the addition of calcium salts 
to the blood. Kirk and King’ report that in a series of seven cases of 
jaundiced patients the diffusible caleium is below normal. 

It occurred to us that there must be some explanation for this apparent 
conflict: three authors reported an inerease in the serum ealeium in jaundice 
and others reported that the diffusible calcium was lowered in jaundice and 
that the addition of caleium salts to the blood decreased the coagulation 
time. That anesthesia or shock might have some effect on the serum caleium 
and might explain the results obtained by the three authors, was considered. 

King and Stewart’ do not state whether blood was obtained for the 


determination of serum calcium before or after anesthesia. Kirk. Bigelow 


*From the Department of Surgery, University of Rochester School of Medicine and Den- 
tistry, Rochester, New York. 
Received for publication, May 17, 1928. 
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and Pearee® report that a week after the ligation of the common duct, the 
dogs were bled to death under ether anesthesia. Davidson and Emerson 
do not state in their report whether blood was obtained for the determina 
tion of serum calcium before or after anesthesia but it is known that it was 
obtained following ether anesthesia. The blood for the normal serum calcium 
determinations was obtained before ether anesthesia. 

Binet and Blanchetiere® state that in their research work under chloral 
the venous blood contains more caleium than the arterial and that asphyxia 
is accompanied by hypercalcemia preceded by a transient hypocalcemia. 

Bokelmann and Bock’ have shown that the total calcium content of the 
blood from the umbilical vein of the fetus is greater than the total ealeium 
content of the blood from the umbilical artery. 

Van Slyke, Austin and Cullen® in experiments on dogs have shown that 
the Py, and the alkaline reserve of the blood fell markedly following ether 
anesthesia. They also report in one experiment a decrease in the oxygen 
content of the blood from 9.70 before ether anesthesia to 8.55 after ether 
anesthesia. 

The inerease in the acidity of the blood, the deerease in the alkaline re 
serve and the oxygen content of the blood following ether anesthesia would 
indicate a lowering of the CO, earrving capacity of the blood and a certain 
amount of asphyxia. 

Those familiar with anesthesia either on patients or dogs have observed 
periods of cyanosis and slowing of the respiratory rate, indieative of asphyxia, 
during the administration of any general anesthetie. 

Cantarow, Dodak and Gordon’ state that alteration of the hydrogen-ion 
coneentration of the blood will cause some disturbance in the funetiona! 
availability and utilization of the calcium. 

Taylor and Caven'® believe that anesthesia has no effeet on the serum 


ealeium. 


METHOD 


Ten normal dogs, varying in weight from 10 to 12 kilos were obtained 
They were placed on a mixed feed consisting of meat, bread, bone, fruit. 
vegetables, and pastry all of which were ground and mixed thoroughly. The 
dogs received no food on the day of the experiment. 

Blood was obtained from the jugular vein in all the experiments and 
the normal serum calcium determined according to the method of Clark 
and Collip."’ The animals were anesthetized by the cone method. <A large 
metal cone with a hole in the closed end was used. Gauze soaked with ether 
was placed in the closed end, and ether added from time to time through 
the hole in the cone. The animals in each experiment were kept in the 
second stage of anesthesia for an hour. Blood was then taken and the 
serum calcium determined. 

A week later each animal was given a second anesthetic, blood being 
taken before and after anesthesia and the serum ealecium determined. 

A week after the second anesthetic, five of the dogs were operated on 
under ether anesthesia. In each case a major operation was performed re- 
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quiring the opening of the peritoneal cavity. Blood for serum calcium 
determinations was taken before and after the operation and anesthetic. 

Five more normal dogs, varying in weight from 12 to 20 kilos, were 
obtained. They were placed on the mixed feed and were given no food the 
day of the experiment 

The hole in the cone was plugged up. The cone was then placed over 
the dog’s nose and mouth tightly and for a period of five minutes each dog 
was asphyxiated. The animals received some air around the edge of the 
cone but only a little. Blood for serum calcium was taken before and after 
asphyxia and the calcium content determined. 

A week later each animal was anesthetized with ether and hyperventila- 
tion produced by the addition of CO, through a rubber tube placed in the 
hole of the cone. The dog’s respiratory rate was increased to fifty per 
minute. The animals were kept in the seeond stage of anesthesia for an 
hour. Blood for serum calcium determinations was taken before and after 
anesthesia 

A week later each animal was operated on under local anesthesia, 1 per 
cent novocaine being used and in each instance a major operation performed 
necessitating the opening of the peritoneal cavity. Blood was taken before 


and after the operation and the serum ealeium determined. 


RESULTS 
The serum ealecium of the blood was determined in ten dogs before and 
after ether anesthesia. A week later the serum calcium in the blood of the 
same dogs was determined before and after ether anesthesia. A week later 
five of the dogs were operated upon under ether anesthesia and the serum 
ealeium of the blood determined before and after the operation. These 
results are summarized in Table I. 
Five other normal dogs were obtained and the serum ealeium of the 
blood determined before and after asphyxia. These results are summarized 


in Table IT. 


TABLE II 
BEFORI AFTER CHANGE APTER 
DOG I. OF \SPHYXIA ASPHYXIA ASPHYXIA 
NO. DOG a. wae an ort aan sae 
SERUM CALCIUM PER LOO Cyc. 

KG, Ma. | 7 es Ma. a _ MG. 
11 17.8 11.0 14.33 3.0 
l2 20.2 12.8 15.8 3.0 
13 18.4 } 1.0 14.9 23 
14 12.8 12.0 13.9 1.9 
15 16.3 11.5 12.5 1.0 
Average 11.8 14.2 2.44 


A week later these dogs were anesthetized with ether and hyperventila 
tion produced by the addition of CO, to the ether mixture. The serum 
ealeium of the blood was determined before and after anesthesia with hyper 
ventilation. These results are summarized in Table III. 
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TABLE III 
BEFORE ANESTHESLA AFTER ANESTHESIA |CHANGE AFTER ANES 
DOG Wt. OF PLUS CO | PLUS CO, | 'THESLA PLUS CO 
NO. DOG ———___?—___+__ : - - =~ 
SERUM CALCIUM PER 100 C.c, 
KG, Ma. a ia Ma. MG. 
1] 17.8 11.5 7 . 10.6 0.9 
IL 20.2 12.4 11.3 LJ 
Is 1S.4 12.4 11.6 0.8 
l4 12.8 12.2 11.4 0.8 
15 16.5 11.8 11.8 0.0 
Average 12.06 11.3 0.7 : 
TABLE IV 
CHANGH 
BEFORI \FTER aoe 
AFTER 
: OPERATION OPERATION 
WT. OF OPERATION 
po LOCAL LOCAL LOCAL Ps : 
i Né G OC! OPERATION 
— oo \NESTHESTA NESTHESTA 4 
\NESTHESIA 
sh} M CALCIUM PER 100 C.c. 
Ka. Ma. Ma. Ma, 
1] : 17.8 11.5 10.4 3 Choleeystectoms 
12 9 Ii 1a. 2.0 Splenectomy 
13 1S.4 11.7 1.4 0.3 \ppendectom)s 
] 12.8 1.4 1?.2 ().2 (Choleeystectomy 
lo 16.3 11.4 12.0 0.6 Lateral anas 
tomosis of the 
small intestine 
Avernuge 110 113 06 = 


A week later these five dogs were operated upon under local anesthesia. 
The serum caleium of the blood was determined before and after operation. 


These results are summarized in Table LV. 
DISCUSSION 


The rise in serum calcium following anesthesia, an average of 2.1 mg. per 
100 ¢.c. compares very well with the rise in serum ealeium following the injee- 
tion of whole bile into the femoral vein as reported by Davidson and Emerson. 
They report in a series of ten dogs an average rise of 2.8 mg. of serum ealeium 
per 100 e@.¢. following the injection of whole bile. 

The rise of 2.1 mg. per 100 ¢.c. above the normal of 11.6 mg. per 100 ¢.e. 
equals 18 per cent in the serum calcium following ether anesthesia. This 
agrees with King and Stewart’s' findings of a 17 to 20 per cent increase 
in the serum calcium of jaundiced dogs. This reported increase is not due 
to the jaundice but to the anesthesia. 

The average rise of only 1.1 mg. per 100 ¢.c. of serum ealeium following 
a genera! operation under ether anesthesia and the slight fall, an average of 
0.6 mg. per 100 ¢.c. following a major operation, under local anesthesia, 
would elearly indicate that shoek has little or no effeet on the serum ealeium 
content of the blood. 

The inerease in serum calcium following asphyxia, an average of 2.4 
mg. per 100 ¢.c. as compared to the average of 2.1 mg. per 100 ¢.c. following 
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anesthesia shows that the rise of serum calcium following anesthesia is due 
to the asphyxia. This is even more markedly demonstrated by the fall in 
serum calcium, an average of 0.7 mg. per 100 e.c. following anesthesia in 
whieh there had been hyperventilation. 

Taylor and Caven"’ probably kept their animals under a very light anes- 
thesia and asphyxia was not produced. 

These results would indicate that a certain amount of asphyxia during 
a general anesthetic is of value in as much as the serum ealcium is inereased, 
an average of 18 per cent which would tend to decrease the coagulation 


time of the blood and prevent hemorrhage. 
CONCLUSIONS 


1. There is a definite increase, 18 per cent, in the serum calcium of the 
blood following ether anesthesia. 

2. There is an inerease, 20 per cent, in the serum caleium of the blood 
following asphyxia. 

3. There is a slight deerease in the serum calcium of the blood follow 
ing anesthesia in which there is hyperventilation. 

4. A slight amount of asphyxia during ether anesthesia is of value as if 
tends to raise the serum calcium content of the blood and thus shorten the 
coagulation time. 


5. Shoek has no effeet upon the serum ealeiim of the blood. 
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THE PHYSIOLOGIC BEHAVIOR OF GLYCERYL TRIMARGARATE* 


By Dororuy L. R. Moore. M.S., Martian BrecKeENRIDGE, M.S., AND 


Hlinpa Croutt Koser, Pu.D.. UrBpana, TLuiINotis 


N AN attempt to solve some of the problems occasioned by the restrictions of 

diabetic diets. Kalin and Nolan’ ° about 1923 introduced a synthetic, odd 
carbon atom fat, glyceryl trimargarate, or ‘‘intarvin.”’’ On the basis of the 
beta-oxidation theory of fat metabolism, Kahn anticipated that the diabetic 
patient would be able to catabolize glyceryl] trimargarate without the exere- 
tion of acetone bodies, since theoretically this synthetic fat might be expected 
to be burned in the body to a derivative of propionic rather than of butyric 
acid, from which the acetone bodies are derived. Following the description 
of this fat, various investigations have been conducted on the physiologic 
effect avd the practical value of intarvin in the treatment of diabetic patients. 
From a review of the reports of these investigations, it is evident that opinions 
vary concerning the influence of intarvin on the formation of acid substanees 
in diabetic and normal subjects. The use of intarvin in the dietary treatment 
of diabetes seems to present practical difficulties which have not been solved 
successfully. The experiments here reported were undertaken to add to the 
existing information on the subject. by studying the physiologic effeet of 
intarvin on the condition of ketosis produced experimentally in normal in- 
dividuals. 

’ EXPERIMENTAL PROCEDURI 

Five experiments were conducted on three individuals, healthy young 
women, members of the faculty of the Department of Home Economies; two 
of these women served twice as subjects, the third once. Their daily energy 
requirements for sedentary occupations, from 1750 to 2100 calories, were 
supposedly provided for by the diets, whieh contained approximately 2000 
calories. The subjects were given basal diets low in carbohydrate and fairly 
high in protein and fat; in order to produce acidosis, 100 or 130 grams of 
fat were added daily to the basal diets. Butter was the fat used during the 
first two or three days, the preliminary period, during which time ketosis was 
produced in every instance. This period was followed immediately by the 
three experimental days, at which time intarvin was substituted for the but- 
ter, in order to study the effect of this odd carbon synthetie fat on the acidosis 
produced by the even carbon naturally occurring fats. 

During Experiments I, II, and III. the subjects were given a basal diett+ 

*From the Department of Home Economies of the University of Tllinol 

Received for publication, May 12, 1928 

*The menus for the three diets are described in the master’s thesis of D. L. R. Moore, 
University of Illinois, 1927. About one-third of the butter and intarvin supply for the day 
was given with each of the three meals, although 5 to 10 grams more of the fats were given 
with dinner (the largest meal) than with breakfast or lunch 
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consisting of 100.5 grams of protein, 75.5 grams of fat, and 25 grams of carbo- 
hydrate, to which were added 118 grams* of butter in the preliminary period 
and 100 grams of intarvin in the experimental period. The basal diet? for 
Experiments IV and V consisted of 80 grams of protein, 50 grams of fat, and 
25 grams of carbohydrate, to which were added 130 grams of fat in the form 
of butter or intarvin. These reductions in the protein and fat content of the 
basal diets and the increases in added butter fat and intarvin were made 
in order to have a larger proportion of the fat of the diet in the form of the 
two fats under investigation, thus making possible a sharper contrast between 
any effects which they might have on the condition of acidosis. 
These fats were added to the diet in various ways. Some of the butter 
Was eaten separately in small lumps, the rest being mixed with the food or 
melted in hot coffee. Some difficulty was encountered in finding a satisfac 
tory way of ingesting the intarvin.t This fat has a white ereamy color, a 
tallow-petroleum-like odor and an unpleasant tallowy taste whieh persists for 
some time. It is very bulky (one tablespoonful weighing six grams) and it 
has such a high melting point that it tends to solidify in the mouth when taken 
melted. An attempt was made to coneeal its flavor by using it mixed with 
other ingredients in recipes. Bran muffins flavored with ginger, stewed 
tomatoes flavored with onions and cloves, and serambled eggs were the 
foods tried, but the produets containing intarvin were very unpalatable 
Intarvin was also put into eapsules, but the large quantity of fat required 
the ingestion of too many capsules to be considered practicable. An attempt 
to take the fat in the form of large pills was also unsatisfactory. beeause 
this method necessitated the ingestion of too much water with the meals 
The method finally found least objeetionable. and the one whieh was used 
in the experimental periods, was that of melting the intarvVin and drinking 
it mixed with hot black eoffee, which seemed to mask some of the unpleasant 
properties of the fat. Difficulty in ingestion of this fat because of these 
properties Was noted in most of the reports of investigations on intarvin 
Quantitative urine analyses were made on twenty-four-hour urine speei 

mens, collected in all cases during the first and last days of both the pre 
liminary and experimental periods, and in Experiments II and [11 during the 
day preceding the preliminary period, when the subjects were on a normal 


mixed diet. Determinations were made for ereatinin (Folin’s method*). 


organic acids (Van Slyke and Palmer*), ammonia (Folin and Bell’), total! 
titrable acidity (Folin’). and total acetone bodies (Van Slyke*). The rela 


tion of these substances to the acid-base balance of the body is well known. 


In Experiment I, the amount of fat absorbed by the body was estimated 
by quantitative determination of fat in the feces during both the preliminary 


and experimental periods (Saxon method*). 
*Equivalent to 100 grams of fat, since butter contains 85 per cent of fat. 
+See footnote on preceding page. 


tThe intarvin was secured from the Bergmann Laboratories, Intarvin Company. In¢ 
College Point, New York 
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CREAT ACETONE 
VOLU ME| ; me AMMONIA ACIDS | ACIDITY 
DATE SP. GR.| RE ININ BODIES ; 
| Cx. ; GM. ; | cc. C.C. 
| | | MG. | | GM. | o1N 01K 
1926 Subject 1 Experiment | 
May | : Ee ee 
25 [Basal and| | 
| butter } 900 | ont Aci |} 1213 0.17 1.17 | 634 12 
7 ' 
7 - and | | 
butter 1850) | 1.020} 1193 0.81] 3.27 989 | 505 
28 | Basal and 
intarvin SOS 1.011 | 1309 L.07 2.79 982 | 16 
30) | Basa and| 
intarvin | 1600 | 1.023 | 116s | 0.98 3.66 169 | 461 
Subject | Ey xpe riment II 
Vet. | l ae 
24 |Normal 760 | 1.022 1145 | 0.37 0.09 ISD 272 
25 Jasal und 
butter L365 1.025 1256 | 0.41 0.34 475 271 
27 | Basal and | | 
butter 1640 | 1.019 | 1240 | 0.77 | 1.89 728 | 502 
28 |Basal and | 
mane ooo 1.031 1265 0.71 1.63 937 17 1 
30 jasal and| | | 
intarvin OD 1.026 1000 0.90 9 2.47 1006 $59 
Subject I E xperime nt II] 
Oet | 
24 |Normal 1730 | 1.012 | 983 0.32 None $11 134 
25 |Basal and| 
butter | 1520 | 1.019 O78 | 0.35 0.49 183 247 
27 |Basal and| 
butter 1170 | 1.020) 1023 | 0.70 1.06 519 $80) 
28 |Basal and| | 
intarvin 1280 1.020 | 1091 0.64 0.88 Dou) 520 
30 |Basal and} 
intarvin } 1350 | 1.022 | | 963 | 0.71 1.71 S59 $41 
1927 Subject E xpe riment IV 
April a a 2 | a 
5 |Basal and 
butter 200 1.017 | 1023 Od 0.98 $53 18: 
6 |Basal and | 
butter 1220 | 1.020 acid 1030 0.45 i 2.02 80 16 
7 |Basal and 
intarvin 11000 | 1.020 947 0.67 1.47 723 1Oo 
9 |Basal and 
| intarvin 1550 | 1.022 1040 | 0.78 1.69 923 $26 
Subject III E xper riment V 
\pril | | | | Nl 
5 |Basal and | 
butter 1TAdn 1.021 aeid 1125. } 0.47 1.04 GOS | 256 
6 |Basal and| 
butter 1250 1.020 1122 0.78 3.60 R83 410 
7 |Basal and 
intarvin | 1380 | 1.021} 1145 0.84 3.28 879 $48 
9 |Basal diet and| | 
intarvin | 80 |1.050] acid | 1009 | 0.96 | 3.54 | 1095 377 
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DiscussION OF RESULTS 


ACID PRODUCTION IN THE BODY 


Ammonia.—The results of the urine analyses in all of the experiments 





indieated that there was a gradual inerease in ammonia excretion from the 


beginning of the preliminary periods until the end of the experimental periods 
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Chart 1.—Curves of excretion of urinary acid substances in Experiment V. 


(Table 1).* As slight variations from the continuous upward trend, in Experi- 
ment I (Table I) the amount of ammonia excreted on the last day of the 


experimental period decreased from that on the first day of 


that period by a 


very small amount. In Experiments II and III (Table 1), Subjeets I and I 


*In order to make the examination of the data easier, Chart I showing graphically the 
curves of excretion of the urinary substances in one experiment is inserted. These curves ar 


similar to those which may be drawn in the four other experiments. 
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showed a slight decrease in ammonia excretion on the first experimental day, 
followed by an increase on the last experimental day, this final amount being 
larger than that excreted on the last day of the preliminary period. All of 
the experiments demonstrated that abnormally large quantities of ammonia 
were eliminated during both the preliminary and experimental days, with 
the greatest amounts in the latter period. This seems to indicate the presence 
of excess acids in the body, demanding an increase in ammonia production 
to neutralize them by the formation of salts. Therefore, this high fat diet 
appears to have caused an excessive formation of acids during the ingestion 
of intarvin as well as of butter. From these results we may conclude that 
the intensity of acidosis was increased rather than decreased during the 
period when intarvin was ingested. 

Keefer, Perlzweig and MeCann’ demonstrated a slight decrease in am 
monia excretion by diabetie patients when intarvin was added to their diets. 
The studies of Benedict, Ladd, Strauss and West.’" Lundin'! and Modern’ 
showed a slight inerease in ammonia exeretion by normal and diabetie sub 
jects on the first day that intarvin was added to a low-carbohydrate high-fat 
diet; this increase was followed by a decrease, but at no time was the amount 
of ammonia excreted (during the period of intarvin ingestion) diminished 
below the smallest amount found during the period of natural fat ingestion. 

Acetone Bodies.—In four of the five experiments (Table 1) there was an 
abrupt rise in the curve of excretion of acetone bodies during the preliminary 
days, followed by a slight decline on the first day of the experimental periods ; 
this was succeeded by another rise to a point as high as. or higher than, the 
level of acetone excretion on the last preliminary day. In Experiment IV 
instead of the usual slight drop in acetone excretion on the first day of intarvin 
ingestion, there was a continued inerease in the amount of acetone bodies ex 
creted from the beginning to the end of the experiment. The results of this 
study showed that the substitution of intarvin for butter in the ketogenic 
diet had no tendency to lessen acetonuria, but rather intensified this condition. 

Contrary to these results, Kahn'’, Benedict, Ladd, Strauss and West.' 
Hubbard and Wright,’* and Keefer, Perlzweig and MeCann® demonstrated a 
reduction in acetonuria when intarvin was fed to normal or diabetie individ- 
uals in whom acidosis had been produced. Modern’? and Lundin'! showed 
that the curve of the amounts of acetone bodies excreted reached its highest 
point on the first day that intarvin was taken, but that this was followed by 
a gradual decline. However, Lyon, Robson and White'’ demonstrated an in- 
crease in the amount of acetone bodies in the blood and urine of diabetic 
patients when intarvin was added to their diets; Sevringhaus' found no 
diminution in the ketonuria of normal subjects when 100 grams of glyeery! 
margarate were fed. 

Organic Acids.—There was a decided increase in the amounts of organic 
acids eliminated, beginning with the first day of the preliminary periods and 
extending through the last day of the experimental periods (Table I). Three 
of the five curves showed a continuous rise during the entire experiment 
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(Experiments II, III, and 1V, Table I); one of these three showed a gradual 
rise for the first four days of the test, followed by an exceedingly sharp 
rise on the last day of the experimental period (Experiment III, Table 1) 
In the other two cases, there was a very slight decrease in organic acid 
excretion on the first experimental day, followed by a decided rise on the 
last day of the test (Experiments I and V, Table 1). This study demon 
strated that organic acid exeretion was abnormally great on a low-carbo 
hydrate high-fat diet, whether the principal fat was butter or intarvin; this 
acid exeretion reached its height when intarvin was the chief fat ingested 
These facets may be interpreted as meaning that when this odd carbon fat 
was metabolized, it formed more organic acids than did the natural fat. At 
least, the data seem to indicate an increase in the intensity of the acid con 
dition of the body. 

Keefer, Perlaweig and MeCann’ found on the addition of intarvin to 
the diet a decided diminution in organic acid excretion in two out of four 
diabetic cases, only a slight decrease in one ease and a decided increase in 
the fourth. Lundin’s'' tables gave evidence of an increased organic acid 
elimination when the subject resumed his diet containing natural fat, after 
intarvin ingestion. Modern'> was of the opinion that intarvin is like natural 
fat in requiring carbohydrates for its complete utilization, and therefore, 
that it is of no value in praetical diabetic treatment. Its incomplete com 
bustion in Modern’s experiments resulted in acidosis due to organie acids 
lactic and pyruvic) rather than to acetone bodies. 

Titratable Acidity.—The exeretion of titratable acids increased during our 
tests, the curve reaching its highest point either on the last day of butter 
ingestion or on the first day of intarvin (Table I). This was followed by a 
slight decrease in acid excretion. Our results are similar to those of Keefer. 
Perlzweig and MeCann” and of Lundin,’ who experimented with diabetic 
and normal subjects. It is seen in our experiments that large amounts of 
titratable acids were eliminated during the periods of both intarvin and 
butter ingestion; there was a tendeney toward a slight decline in the eurve 
of acid exeretion at the end of the intarvin period. The increases in am 
monia, organie acids and acetone bodies indicated that a larger rather than 
a smaller amount of acid substanees was being formed throughout this in 
tarvin period. These acid substances may have been of such a nature that 
some of them were untitratable within the range of the indicator used for 
determination of acidity; the great increase in ammonia exeretion during 
intarvin ingestion indicated that a large part of the acid substances was 
neutralized by ammonia and excreted as ammonium salts, rather than as free 
acids; in addition, toward the end of the period of intarvin ingestion, the 

acetone bodies may have been excreted chiefly in the form of aeetone, rather 
than as acetoacetie and beta-hydroxybutyrie acids. 


ABSORPTION OF THE FATS 


The results obtained in Experiment I from the estimation of fat in the 
feces indicated that approximately 99 per cent of the total fat ingested was 
absorbed when butter was the principal fat, as compared with 88.5 per cent 
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TABLE II 
ABSORPTION OF Fat 














SUBJECT 1 = EXPERIMENT | 
] | wt. OF l | PER CENT | PER CENT. 
’ / PAT IN | FAT IN 
DATE | } MOIST | i . OF FAT OF FA‘ 
nines DIET a _ | FECES FECES ae 
1926 STOOLS | UNABSORBED ABSORBED 
| | GM, | PER CEN1 : 
GM. PER CENT PER CEN1 
May 25]Basal diet and butter | _ 55 1.77 21 a 
May 26/Basal diet and butter 118 | 2.55 2.16 | l 99 
May 27/Basal diet and butter 104 | 0.57 0.34 
May 28/Basal diet and intarvin 327 | 10.69 3.27 
May 29)/Basal diet and intarvin 194 23.63 12.18 Ll. SS.0 
May 30/Basal diet and intarvin 232 26.33 11.385 


absorbed when the odd-earbon atom fat, intarvin, was taken (Table IT) 
These fat determinations were not extremely accurate, since it was often 
difficult to get a representative sample for analysis; this was especially true 
in the period of intarvin ingestion, since some of the fat appeared in the 
feces in small flakes or lumps. However, these figures give an indication 
of the relative digestibility of the two fats. From the observations in one 
experiment, it may be coneluded that intarvin was not absorbed quite as 
completely as was butter. Consequently, the calorie value of the diet during 
the intarvin period may not have been quite high enough to cover the main- 
tenance requirement of the individuals; as a result the body fat may have 
been called upon to make up the slight deficiency. Nevertheless, in Experi- 
ments IV and V, where a larger proportion of the total fat ingested was 
in the form of the fats under investigation, and where a sharper contrast 
consequently could be made between the effects of these two fats, the results 
were entirely similar to those obtained in the first three experiments. 

Our results on the absorption of intarvin agree practically with those 
of Kahn’ and Benedict, Ladd, Strauss and West'’; in the experiments of 
Keefer, Perlzweig and MeCann® and Lundin,"’ only 80 to 85 per cent of the 
intarvin ingested was absorbed. 

SUBJECTIVE EFFECTS 

Besides the influence on acid metabolism in the body, these diets were 
not without other effects. During the preliminary days, when butter was the 
principal fat, the subjects noted retardation in digestion, resulting in feelings 
of discomfort, flatulence, and nausea. There were symptoms of fatigue. 
drowsiness, and frequent dull headaches. During the days of intarvin inges 
tion, these effects were intensified, and the subjects found difficulty in per 
forming their laboratory and departmental work. The synthesized fat seemed 
to have a laxative effeet, producing gastrointestinal distress, together with 
loose bowel movements and loss of some undigested fat. IHlowever, the sub 
jects lost no more in body weight during the intarvin than during the butter 
period ; each individual lost about one pound on each day of the experiment. 

SUMMARY 
Three healthy young women served as subjects in five experiments; they 


were given diets poor in carbohydrates and rich in fat, most of the fat being 
in the form of butter during the two- or three-day preliminary periods, and 
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in the form of glyceryl trimargarate (intarvin) in the three-day experimental 
periods. Comparison of these two fats was made as to their effects on acidosis 
produced by the ketogenie diets. Quantitative determinations of creatinin, 
ammonia, total acidity, organic acids, and acetone bodies were made in twenty 
four-hour urine specimens; the percentage of fat absorbed was estimated in 
one instance. 

Large amounts of ammonia. acetone bodies, organic acids and titratable 
acids were excreted by the subjects in all of the experiments; these quantities 
were generally larger during the periods of intarvin ingestion. Therefore, 
intarvin did not appear to act as an antiketogenie substance nor to have the 
power to lessen the degree of acidosis produced in normal individuals by a 
high-fat diet; on the contrary, it was probably oxidized in the body with the 
resulting formation of acid substances which tended to inerease the acidosis 


Intarvin was slightly less completely absorbed by the intestine than was butter 
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AN IMMEDIATE FALL OF BLOOD CHOLESTEROL AFTER EATING 
OR AFTER HISTAMINE INJECTION: A STUDY OF ITS 
PHYSIOLOGIC SIGNIFICANCE 


By BEAUMONT S. CorNELL,+ M.D., Toron'ro, CANADA 


INTRODUCTION 


HILE working under Dr. Warfield T. Longeope, as a Duke University 

Medical Research Fellow, at the Johns Hopkins School of Medicine in 
1926, I observed a fall in the blood serum cholesterol of a dog immediately 
after eating a meal. Several repetitions, using a modification of Sackett’s 
technie suggested personally by Perlsweig, confirmed this phenomenon, Dr. 
Longeope considered the matter worthy of further attention, but only within 
the last eight months have | been free to return to it. 

The accurate technics both for blood and tissue cholesterol which | devel- 
oped for my own use have been deseribed elsewhere,' and it need only be 
stated here that they were well suited to the comparative nature of this inves- 


tigation, and are dependable to within 2 per cent. 
THE FACT OF AN IMMEDIATE POSTPRANDIAL FALL OF BLOOD CHOLESTEROL 


Control.—It was first necessary to know if eating and if the withdrawal 
of small blood samples caused any significant changes in blood volume. Sinee 
blood volume methods employing a dye-stutf are unsuitable where repeated 
samples are to be taken, fofal solids and serum protems were taken as suffi- 
ciently accurate indications. For total solids, 2 ¢.c. of oxalated whole blood 
were placed in a weighing bottle. weighed at once, dried to a constant weight 
at 100° ©. (usually twenty-four hours), and the bottle again weighed. The 
serum proteins were estimated by refractometer readings taken at 17.5° C. 
and worked out from Reiss” table. 

Technic of control experiments: The following outline shows the method 
of feeding and blood-taking, and was essentially the same in all eases, al- 
though the times of blood-taking might vary by a few minutes in different 
experiments. 

The dog was given no food or liquid on the morning of the test. 

H:00 A.M. 4 to 6 ee. blood taken from vein 
12:00 NOON 4 to 6 ©.e. blood taken from vein 
12:05 pM. Dog was given one-half pound Jean beet, but no liquid 
12:20 pM. 4 to 6 «ec. blood taken from vein 


1:50 pou. 4 to 6 «ec. blood taken from vein 


The results are shown in Table I. 
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TABLE I 
EFFECT OF EATING AND BLOOD-TAKING ON BLOOD VOLUME 
9:00 AM. | 12:00 NOON | 12:20 P.M. | 1:50 P.M. 
SAMPLE SAMPLE SAMPLE | SAMPLE 

I rperiment / widen oa a ea wilt | a 
Percentage by weight of solids oo OS 3.18 aes 1 | $3.37 
Percentage of serum albumin 8.13 S49 8.10 8.41 
Rapes ment Il 7 7 a 
Percentage by weight of solids 22.46 22.35 2335 22.27 
Pereentave of serum albumin 7.48 7.16 7.05 7.67 
Experiment I1I = °° & #4+| °° &;*| se 
Percentage by weight of solids 29 O65 ~LSS ?1S4 21.78 
Percentage of serum albumin 7.40 7.38 7.27 7.35 
Experiment It - 
Percentage by weight of solids 21.65 21.54 20.98 21.25 
Pereentage of serum albumin 7.28 7.07 7.05 7.05 


The results indicate that any blood volume changes caused by eating or 


taking samples of blood are so small as to be insignificant in their bearing on 


estimations of cholesterol. 


The cholesterol determ 


inations were made usually from duplicate anal 


yses of two equal samples of blood and no results recorded where the experi 


mental err 


fore eating. the seeond soo1 
In the following ty} 


whole blood. unless otherwi 


Experiment I.—Dog No. 1, 
Sample 1: 
Dog fed at 
Sample 2: 
Sample 3: 


Comment: 


Exrpe riment V~. Dog No. 2. 


or exceeded » pe 


A fall of 29 mg. per 100 e@.c., 


r cent. Only 3 samples were taken, the first be 


1 after eating, and the third at a longer interval. 


ical protocols, the figures indicate total cholesterol of the 


se stated. 


male, Airedale, weight 26 kilo. 
12:40 pM., 166 mg. per LOO) ee. 
2:48 P.M. 
1:00 P.M., 137 mg. per LOO ee. 
3:05 P.M., 156 mg. per 100 e.c. 


twelve minutes after meal. 


female, mongrel, weight 11 kilo. 


Sample 1: 10:00 A.M., 219 mg. per 100 c.c. 
Dog fed at 10:03 A.M. 
Sample 2: 10:15 A.M., 195 mg. per 100 c.e. 
Sample 3: 10:32 A.M., 196 mg. per 100 c.e. 
Comment: A fall of 24 mg. per 100 ¢.c. after thirteen minutes and persisting afte: 


twenty-nine minutes: 
Experiment VI.—Dog. No. 
Sample 1: 
Dog fed 

Sample 


at 


o. 


Sample 3: 


Comment: 


Experiment VII.—Dog No. 
Sample 1: 


Dog fed at 
Sample 2: 


Sample 3: 
Comment: A total fall of 3 


eating. 


A fall of 28 mg. 


female, mongrel, weight 12.5 kilo. 


9:33 A.M., 161 mg. per 100 e.c. 
9:38 A.M. 

9:46 A.M., 142 mg. per 100 e.c. 
9:56 A.M., 153 mg. per 100 c.e. 


per 100 ¢.c. within eighteen minutes after eating. 


o. 


9:34 A.M., 171 mg. per 100 c.c. 
9:38 A.M. 
9:46 A.M., 151 mg. per 100 ee. 
9:52 Aa.M., 139 mg. per 100 ce. 
2 mg. per 100 ¢.c. over a period of eighteen minutes afte 
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Experiment X.—Dog No. 3. (Note: Figures represent total plasma cholesterol.) 
Sample 1: 12:57 p.M., 165 mg. per 100 e.c. plasma 
Dog fed at 1:00 P.M. 





Sample 2: 1:11 P.M., 152 mg. per 100 ¢.c. plasma 
Sample 3: 1:17 P.M., 138 mg. per 100 ¢.e. plasma 
Comment: A fall of 27 mg. per 100 ¢.c. plasma during seventeen minutes. 


It is of interest to note that the injection of histamine either alone or in 
combination with a meal produced similar results, as shown in the following 


protocols. 


Experiment XNI.-Dog. No. 5, male, mongrel, weight 11 kilo. 
Sample 1: 1:07 P.M., 166 mg. per 100) ec. 
Histumine (25 mg. to the kilo.) subeutan 


eously at 1:10 P.M. No food. 


Sample 2: 1:18 p.M., 154 mg. per LOU 
Sample oS: 1:30 p.M., 135 mg. per 100. e.c. 
Comment: The injection of histamine was followed by a fall of Sl mg. per 100 


e., Within twenty minutes. 


Eaeperiment XII.—Dog No. 
Sample ]: 0:51 A.M., 153 me. per 100) «ee. blood 
Histamine (0.25 mg. to the kilo at @:58 A.M. 
subcutaneously 


Dog fed usual one-half pound meat at 9:59 A.M. 


Sample 2: 10:10 4.M., 153 mg. per 100 ce.c. blood 
Sample 3: 10:20 A.M., 140 mg. per 100 c.e. blood 
Comment: A fall of 13 mg. per 100 ee. in twenty-one minutes after a meal and 
histamine. 
Experiment XIII.—Dog No. 5. Note: Dog was starved two days before experiment. ) 


Sample 1: 10:17 A.M., 213 mg. per 100 e.e. blood 

Histamine (0.125 mg. to the kilo) subeutaneously 
at 10:18 A.M. 

Usual meal of meat at 10:20 A.M. 

Sample 2: 10:30 a.M., 198 mg. per 100 e@.c. blood 

Sample 3: 10:44 A.M., 191 mg. per 100 ¢.e. blood 


Comment: A fall of 24 mg. per 100 ¢.c. blood after twenty-seven minutes. 


From these experiments, as well as nearly a dozen other similar ones, the 
conelusion was drawn that following a meal or histamine injection or both, 
there oeceurs, during the immediate postprandial period, a fall in the total 
cholesterol of the blood of the order of 20 to 30 mg. per 100 e.c. There seems 
to be no reference to this phenomenon in the extensive literature of cholesterol, 
although it is well known that a rise oecurs later due, it is thought, to the 
absorption of cholesterol from the food. 

While its significance is not perfectly clear to me, I at first suspected 
that the cholesterol leaving the blood went to the gastric mucosa to prepare 
that tissue, in some way, for the work of secreting gastric juice. 

To determine this point a type of experiment was devised by which the 
stomach wall could be sampled before and after the injeetion of histamine 
and comparative estimations of cholesterol made. 
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rHE TOTAL CHOLESTEROL CONTENT OF THE GASTRIC MUCOSA BEFORE AND AFTER THI 


INJECTION OF HISTAMINE 





The technie was to put a fasting dog under ether after taking a prelinu 
nary sample of venous blood (Blood Sample 1). The abdomen was then 
quickly opened, the stomach mobilized into the wound, and its contents 
washed out through a small stab wound near the greater curvature. By means 
of two pairs of large broad-ligament clamps, so placed that their points over 
lapped, a pouch of the anterior wall of the stomach was completely shut off 
from the cireulation and left thus until near the end of the experiment. This 
pouch constituted Tissue Sample A. The dog was then given histamine sub 
cutaneously. About ten minutes later a second sample of venous blood was 
taken (Blood Sample 2). After about fifteen minutes more, a final blood sam 
ple was taken (Blood Sample 8). Then the gastrie juice was drained from the 
stab wound into a beaker. Next, the second sample of tissue (Tissue Sample 
Bb), slightly larger than A, was quickly removed from the posterior curvature. 
Finally Tissue Sample A, distal to the clamps, was removed and both samples 
placed in glass-stoppered bottles to prevent loss of weight by evaporation. 

Controls.—Merely putting a dog under ether was shown in 3 experiments 
not to affect the blood cholesterol level appreciably. The above stomach op- 
eration, but with the omission of histamine injection, was carried out, with 
results as shown in Table II. Any error in tissue cholesterol estimation due 
to blood contained in the tissue was circumvented by estimating this blood 
factor, as described in the paper on methods! and dedueting it from the total. 
Preparatory to tissue analysis, the mucosa of Tissue Samples A and B was 
carefully dissected from the muscular coat and at once weighed in the fresh 
condition, the figures representing wet weight. For results of these experi 
ments see Table II. 

From a study of Table II it is seen that where histamine was injected, as 
in the first 4+ cases, the blood cholesterol fell as was to be expected from my) 
earlier experiments, but that in the control experiment where the operation 
was carried out without histamine the blood cholesterol remained constant. 
[t will be seen, also, that in the histamine experiments there was a slight 
decrease of tissue cholesterol in Sample B which remained in the circulation 
This deerease was of the following order, respectively, 0.009, 0.036, 0.039, and 
0.015 per cent; but that in the control experiment, where no histamine was 
given, the cholesterol figures were only 0.005 per cent apart and in the oppo 
site direction. Finally the greatest difference in the tissue cholesterol figures 
was in the second and third cases, viz., those in which some appreciable gas- 
trie secretion occurred. 

It was suggested that since the secreting portion of the mucosa actually 
lost cholesterol, this substance might be eseaping with the gastrie juice, just 
as it does in bile. An experiment planned to settle this point showed only the 





merest trace of cholesterol (estimated at !;4 mg. per 100 ¢.c.) in the gastric 








juice, but this experiment should be repeated in a Pawlow dog. 
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TABLE II 


THe CHOLESTEROL or GASTRIC Mucosa Brrore AND Awrer HISTAMINE 


- , LOTAL CHOLESTEROL IN 
PTOTAL CHOLESTEROL 


| HISTAMINE MUCOSA SAMPLES, COR- | 
Wr. OF | WG. PER LOO) cle. 
| SUBCUTAN RECTED FOR CONTAINED GASTRIC 
DOW | BLOOD IN) BLOOD 
: | KOUSLY BLOOD AND EXPRESSED IN SECRETION 
KILO. SAMPLES 
GM.) PERCENTAGE BY WEIGH 
| = o SAMPLE A SAMPLE B 
POO | 0.06 16] Ine 146 O.B05 OP OG None 
15.4 OO 1S7 WS Ho Open (ps4 N inte 
Bree THC] 7 C.0.-FH NadOu 
Combined seid 
1? @ see Es 
PO 
12.7 | O04 228 170 lead 1) Teed = 
Free TECH 16 ee. 3U Nai Ol 
N 
Combined 66 «oe, Na Ol 
P0 
19.0 | 0.05 | 186 16 31 29% Ts ee None 
Control dog 1s* Iso Is4 Wag Ojag None_ 


no histamine 

Another suggestion was that. although the blood cholesterol shows a fall, 
this depression is the resultant of two opposite influences and that certain 
tissues might actually be releasing cholesterol to the blood stream in view of 
a marked deposition elsewhere. 

Since it is well known that cholesterol is excreted in the bile, it was con- 
sidered wise to study the cholesterol content of the liver after histamine injee- 
tion. An experiment was devised whereby the liver could be sampled before 
and after histamine injection. This was accomplished by the use of elastic 
bands clamped tightly about the lobules which project from the anterior edge 
of the organ and euttine off the sample distal to this point of constriction. 
The intervals of blood-taking and tissue-sampling were similar to those in the 
stomach experiments, the histamine being given after the first samples of 
each had been taken, and the other samples removed at fifteen to twenty min- 
ute intervals after the injection, in such a way that blood samples were nearly 


simultaneous with tissue samples of the same number, e.g., Blood Sample 2 


was taken at the same time as Tissue Sample B, ete. (For results see Ta- 
ble IIT.) 

Obviously these results show no deteetable uniformity, such as one would 
require to envisage a physiologic process; in some an inerease, in some a de 
crease, and in some a stationary level was obtained It seemed still quite possible, 
however, that the liver might be the organ chiefly responsible for removing the 
cholesterol from the blood after an injection of histamine. Possibly cholesterol 
shares with glycogen a nonuniform distribution within this organ. Again, as 
Grigaut has long believed, cholesterol may be rapidly changed in the liver. 
perhaps oxidized to cholic acid. Either or both of these two possibilities 
would, of course, render any intelligent comparative estimations extremely 


diffeult of accomplishment. 
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TABLE III 


THE CHOLESTEROL OF THE LiveR BEFORE AND AFTER HISTAMINE INJECTION 








ans CHOLES-| TOTAL CHULESTEROL IN MU | 
WT. OF | HISTAMINE] TEROL, MG. PER) COSA, SAMPLES CURKECTED| 
100 ¢.c. BLOOD] FOR CONTAINED BLOOD AND! 





DOG | SUBCUTAN 








KILO.)| EOUSLY IN BLOOD | EXPRESSED IN PERCENTAGE| GASTRIC SECRETION 
(GM. SAMPLE BY WEIGHT | 
—_$__——___— |— —_—___—__—____— | 
ee See Beez 3 | a, a ee Se ney re ae 
mea ne is 
15.5 | 0.03 1 161! 148) 148] 0.266 | 0.285 0.253 |Free HCl 6.5 @.e. wy NaOH 
N 
(Combined Zu CL. a) NRO 
20 ; a pee | ; on we 
13.2 | 0.038 195 | 13% 140 0.221 6212 O.220) | Free HC] — 30.0 e.e. 5 NaOH 
7 
. N ° 
Combined 12.7 ¢.e. op 7 NRO 
16.0 0.04 223) 168])153) 0.215 | 0286 | O.260 [Free HCl = 55.0 e.e.37-NaOH 
o 
}Combined 12.4 e.c. yy NaOH 
1S.0 0.03 HO} 115) 116 0.226 | LAST | 0.218 |Not examined niet hatte 


I then decided to find out what would happen if histamine were given to 
an animal in whom the liver cireulation was largely tied off or diverted. 

Technic. 
Sample 1) was taken. The abdomen was opened and, as rapidly as possible, a 





From a dog under ether a preliminary sample of blood (Blood 


eurved, brass, paraffin-coated cannula was inserted between the portal vein 
and the inferior vena cava. The portal vein was then tied between this point 
and the liver and the hepatie artery found and ligated. The eongestion of the 
visceral area caused by the initial clamping, while doing the cannulization, 
rapidly improved once the cannula was functioning, although some evanosis 
remained throughout the experiments. Histamine was not given until the 
congestion of the viseera had visibly improved, usually at a period of forty 
minutes from the time of taking the first blood. Thereafter Samples 2 and 3 
were taken at fifteen to twenty minute intervals. Total solids were done on 
the blood samples and although only slight variations were noted these have 
been taken into consideration in tabulating the cholesterol figures for the 
blood. (For results see Table IV.) 

These figures indicate a virtually level condition of the blood cholestero! 
The slight fall in two of the cases is in no way comparable to the greater fall 


TABLE IV 


fur Benavior orf BLoop CHOLESTEROL AFTER HISTAMINE INJECTION WHEN THE LIVER I 
LAKGELY EXCLUDED FROM CIRCULATION 











WEIGHT OF HISTAMINE (MG. PER 100 c.c. BLOOD) 
DOG INJECTIONS IN BLOOD SAMPLES 
( KILO. ) (GM. ) 1 | 2 | 3 
10.5 0.05 176 171 176 
11.7 0.04 181 180 188 
14.5 0.03 169 164 (Spoiled) 
20.0 0.03 180 175 








10.0 0.03 | 198 | 203 190 
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seen in instances where the liver is intact. Possibly in an hepatectomized 
dog even this slight fall would not occur, since as long as the liver remains in 
the body some slight circulation takes place in it chiefly from the back-flow 
from the inferior vena cava. These experiments with portal vein cannulae to 
the interior vena cava are vot considered crucial experiments to settle the 
question which has been advanced by this paper, but they suggest in a broad 
way that the liver is the organ which, either directly or indirectly, removes 
cholesterol from the blood after an injection of histamine. 

Adopting this as a working hypothesis, the question arises, why does 
cholesterol go to the liver? One cannot avoid the idea that this determina 
tion of cholesterol to the liver subserves, in some way. the general process of 
alimentation. It is associated with eating and with the injeetion of a well- 
known gastric excitant, histamine. That it is more or less specific to alimenta 
tion is Suggested by a further series of experiments in whieh one can show 
that no such fate of blood cholesterol accompanies other well-known types of 


liver activity, for example. glycogenesis and elyeogenolysis 


EXPERIMENT TO DETERMINE IP, DURING GLYCOGENESIS, ANY CHANGE OCCURS IN 
THE LEVEL OF THE BLOOD CHOLESTEROL 

Technic. -\ fasting deg was given an intravenous injection of 90 ¢.c. of 

20 per cent glucose, blood samples being taken before and at twenty-three 

and fifty-seven minutes after the injection. These three blood samples were 


subjeeted to glucose and cholesterol estimations. 


Glucose Total Cholesterol 
Sample O.097 per cent 132 mg. per 100 ec. 
Sample 2 0.248 per cent 12S mg. per 100 ee. 
Sample 3 1.089 per cent loo mye. per 100° ee. 


The percentages of total solids in the three specimens ran 25.2, 25.8, and 


25.5, and the variations in the cholesterol figures are within the experimental 


error. 


EXPERIMENT TO DETERMINE IF, DURING GLYCOGENOLYSIS, ANY CHANGE OCCURS IN 
THE LEVEL OF THE BLOOD CHOLESTEROL 

Technic.—A dog was fed large quantities of glucose for two days previ 

ous to the experiment. An initial blood sample was then taken on the fasting 

dog. Then 0.36 mg. of adrenalin was injected subeutaneously. After three 

and one-half minutes a second sample of blood was taken. Two minutes later, 

a second equal dose of adrenalin was given. Two further blood samples were 


taken at five and fifteen minute intervals. 


Glucose Total Cholesterol 
Sample 1 0.081 per cent 142 mg. per 100 cc. 
Sample 2 0.087 per cent 
Sample 3 0.082 per cent 140 mg. per 100 e.c. 
Sample 4 0.081 per cent 148 mg. per 100 e.c. 


The percentage of total solids in the first and last two specimens ran 26.1, 
23.2, and 25.1. 
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These two experiments indicate that in its activities relative to glucose 
the liver may funetion without attracting cholesterol from the blood. 
Even a meal of 190 grams of pure glucose and nothing else caused in a 


dog the following cholesterol blood changes : 


Sample | 142 mg. per 100 e.e. before eating ) 
Sample 20 147 mg. per 100 cc. (after fourteen minutes) 
Sample 3 138 mg. per 100 ee. (after twenty-five minutes) 


which indicate that it is the act of eating, rather than any particular char- 
acter of the food which occasions the fall in blood cholesterol. 

Is the determination of cholesterol to the liver preparatory to the secre- 
tion of bile? I have injeeted histamine and noted the bile flow from a gall 
bladder fistula, but although the blood cholesterol underwent a characteristic 
fall there was no inereased bile flow and the amount of cholesterol in the bile 
did not increase and was of very negligible amount. Bile salts are about our 
best so-called cholagogue, but the injection of 10 ¢.c¢. of a 10 per cent solution 
of sodium cholate caused, in my hands, an increase of blood cholesterol from 
143 to 161 mg. per 100 ¢.c. of blood. This is in accordance with our conception 
of cholesterol as a protective antihemolytie substance, being evoked in re- 


sponse to the administration of a hemolytic salt. 


DISCUSSION 


The only practical point arising from this work is the fact that eating or 
injecting histamine causes a fall in blood cholesterol of from 10 to 30 per cent. 
This point should be taken into consideration in all estimations on animals or 
on man. (Incidentally, human blood shows an identieal behavior after the 
subject has eaten, as | may point out in a subsequent paper.) So far as can 
be judged at present, there is considerable evidence that most, or perhaps all 
of the cholesterol leaving the blood goes to the liver. The reason for this 
hepatie determination of cholesterol is obscure but it seems to be associated 
with the process of alimentation. and may occur independently of any gastric 
secretion. 

CONCLUSIONS 

1. The total cholesterol of the blood of the dog falls from 10 to 30 per 
cent within ten to thirty minutes after eating or after the injeetion of 
histamine. 

2. Some evidence is presented to suggest that the cholesterol which leaves 
the blood goes to the liver. 

3. The significance of this hepatic determination of cholesterol is not 
clear, but it seems associated specially with the bodily function of alimenta- 
tion. 
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BILIRUBIN, A NONTOXIC SUBSTANCE 
EXPERIMENTAL STUDY OF BILIRUBIN IN HEART-LUNG PREPARATIONS 


By ©. H. Horraut, M.D... Pu.D.. Cricaco 


ILIRUBIN has been referred to frequently as the toxie substance in bile 

(Bouehard,' King and Stewart,’ King, Biglow and Pierce’). To it has 

been attributed the deleterious symptoms found in the various types of jaun- 
dice such as itching, bradyeardia, irregular heart, and albuminuria. 

Two patients with jaundice came to my office recently. One had slightly 
pigmented sclerae and skin. There was a small amount of pigment in the 
urine and blood serum, but she had intense itehing, definite bradycardia, and 
marked irregularity of the heart. The other patient had a very intense 
jaundice; the selerae, skin, urine, and blood serum were very highly colored. 
She had no itching, the heart was regular, the rate was normal, and the 
urine contained no albumin. These two patients were normal when exam- 
ined a few months previously, and there was no other intervening illness. 
There was a marked inverse proportion between the physical findings and 
the intensity of the pigmentation. 

Previous studies! have been made with bile and the various constituents 
of bile, but it was thought advisable to eliminate as many variables as pos- 
sible and to test the action of pure bilirubin on the heart in heart-lung 
preparations. This preparation prevents the action of the liver, kidneys, or 
other organs either as a modifying, detoxieating, or extracting agent of bile 
pigments when circulating in the blood. 

The bilirubin’ was prepared from beef gallstones by a modification of 
the method of Orndorff and Teeple.°. The purity of the bilirubin was deter- 
mined by the spectrophotometric, chemical, and microscopic methods. The 
bilirubin with whieh this work was done was of a very high degree of purity 
and is the same chemical substance as that found in the blood serums of 
humans and dogs with jaundice and also that found in normal blood. 

The apparatus used in these experiments was essentially the same as 
that used by Knowlton and Starling’ and Lambert and Rosenthal.’ It was 
modified and adapted for use with one dog. The apparatus consisted of a 
venous reservoir with a tube leading from the brachiocephalic artery to it, 
and another tube leading from the reservoir to the superior vena eava. <A 
three-way cannula was inserted and securely tied in the brachiocephalic 
artery or aorta. One way went to a mercury manometer which recorded the 


heart action and blood pressure on a kymograph. The tube leading to the 





*From the Hull Physiological Laboratories of The University of Chicago. 
Received for publication, May 25, 1928. 
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reservoir passed through an air-tight pressure chamber in which mereury 
incased the rubber tubing. This glass pressure chamber had two side tubes, 
one connected with a second mereury manometer, and the other with a rub- 
ber bulb for changing the pressure. When the pressure was set at the place 
desired, the tube leading to the bulb was clamped, thus a constant arterial 
resistance was established and maintained. Between the resistance chamber 
and the venous reservoir was placed an inverted 250 ¢.e. flask whieh acted 
as an air cushion causing a more even flow of blood into the reservoir. The 
reservoir was of glass and had a capacity of 500 ec. There was a large 
opening at the upper end and a smaller one at the lower from which a tube 
passed through the lower end of the water chamber. The temperature of 
the water in the water-jacket was maintained by tap water flow ana also 
by two electric light bulbs which were regulated by a thermostat also im- 
mersed in the same water. The blood passed from the venous reservoir by 
way of glass tubing and rubber tubing to the superior vena cava through a 
second three-way cannula. The third way contained a thermometer which 
recorded the temperature of the blood just as it entered the heart. 

The dog was anesthetized with ether,* the vagi isolated, trachea cannu ated, 
artificial respiration begun, and the vagi sectioned. The respiration was main 
tained at a constant volume and uniform rate by an automatie machin: con- 
nected with the air pressure system. The chest was opened on the left side 
and the elaviele and all the ribs were cut down to the diaphragm so that there 
was good exposure of the mediastinum. The internal mamillary vessels were 
tied and eut, the phrenie nerves were sectioned, left subelavian artery and 
azygos vein were ligated. Ligatures were placed around the superior na eava, 
brachiocephalic artery, inferior vena cava, and aorta. 

Then twenty-five milligrams of heparin (Howell‘) per kilogram of weight 
of the dog were dissolved in ten cubic centimeters of physiologic salt solution 
and injeeted intravenously. This amount of heparin was found sufficient to 
prevent clotting during the entire experiment. It is extremely important to 
see that all bleeding has been stopped. The extracorporeal system was tested 
out to see that the tubing and vessels were of the proper temperature and 
could be maintained. The heparin having thoroughly cireulated, the salt solu 
tion was emptied from the reservoir system and tubing. The brachiocephalic 
artery was ligated and the arterial cannula inserted and securely tied distal 
to the clamped vessel. This clamp was immediately removed and th_ heart 
allowed to pump about one hundred fifty cubie centimeters of blood into the 
reservoir, then a clamp was placed on the tubing distal to the cannula. The 
return tubing and cannula were allowed to fill with blood from the reservoir 
and clamped. It was important that this tubing contained no air. The superior 
vena cava was ligated and a clamp placed on it near the heart, then tne venous 
cannula was inserted and tied. A screw clamp was put on the rubber tubing and 





*Several methods of anesthesia were attempted, such as intravenous and intraperitoneal 
sodium barbital, also mixture of two parts of trichlorisopropyl-alcohol (isopral) and one part 
of methyl-propyl-carbinol-urethan (hedonal) intraperitoneally. The dog’s heart in this prepara- 
tion appeared to react unsatisfactorily to these drugs. 
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the other clamp removed from the vein. The clamp on the arterial system was 
ggain removed and the heart allowed to pump blood continually into the 
reservoir; then the ligature about the aorta was tied, the abdomen compressed. 
and the inferior vena cava was slowly occluded as the serew clamp on thie 
venous rubber tubing was slowly opened, thus completing the transition to 
the heart-lung preparation. This change must be made quickly and accurately. 
Extreme care must be used to tie off all small vessels whieh may cause loss 
of blood from the new system. Frequently small anomalous vessels were found 
on the posterior surface of the proximal portions of the superior vena cava 
and the brachiocephalic artery, also on the other ligated vessels. 

The rate of blood flow must be carefully regulated so that the blood level 
in the reservoir is constant. When this is constant it is apparent that the 
heart is receiving and discharging blood satisfactorily, neither being over- 
loaded nor underworked. This flow can be established by carefully balancing 
the pressure system on the arterial side which regulates the efferent flow of 
bloo? with the size of the lumen of the tubing on the afferent side. This 
latter is regulated with a screw clamp. The chest is now closed and eleetric 
pads applied to the body of the dog to aid in maintaining the temperature of 
the heart and lungs. 

Ry this method the complete system can be maintained with two hundred 
to three hundred eubie centimeters of blood; that is, the blood from the one 
dog. The preparation can be kept working nicely for two to four hours. The 
blood was autogenous and contains no extraneous substances except whatever 
ether may remain from tlie anesthetization and the heparin whieh was dis- 
solved in ten eubie centimeters of salt solution. 

The bilirubin was dissolved in various solutions such as sodium carbonate 
one per cent, sodium hydroxide one per cent, human serum and dog serum. 
The solutions were warmed to the temperature of the blood and poured into 
the reservoir or injected into the rubber tubing on the venous side by means 
of a syringe and needle. 

Bilirubin was put into the blood in nine dogs with heart-lung prepara 
tions. The concentrations varied but reached a maximum of 2.2 grams per 
liter. A larger amount could not be used beeause the quantity of sodium 
carbonate necessary to dissolve it would become so great that the inerease in 
the ble od alkalinity would itself affect the heart. The quantity of sodium 
carbonate added to the blood in these experiments when tested by itself in 
the control experiments did not affect the heart. Observations with the van 
den Bere reaction have showed that bilirubin is present in normal human 
blood serum in amount of 1 to 2 mg. for each 100 ¢.e. according to Greene, 
Snell, Walters and Roundtree.* They also state that in obstruetive jaundice 
the serum bilirubin with direct test may rise as high as 30 me. for each 100 e.e. 
Greene and Conner’? report one case following a hemolytie erisis with an in- 
crease of serum bilirubin to 26.2 mg. for 100 ¢.c. blood. 

There were slight variations in the pulse rate corresponding to the usual 
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variations in the control heart-lung preparations. The blood pressure did not 
change in any instance. The fat about the heart also the lungs became deeply 
colored, and on letting the blood cells separate from the serum the latter had 
a deep orange appearance. 

For comparison and to see that the heart would react as in the intravenous 
method, sodium glycocholate 0.662 per cent caused immediate fall in blood 
pressure, irregular heart, cessation of activity, with acute dilatation of the 
whole heart. 

Sodium cholate O47 per cent caused irregular heart aetion and fall in 
blood pressure. 














™ Hed 
(LI tbd tad 
Bb mm SODIUM ClYCOCHOLATE 0.25CRAM mm SAME me SAME 0. SGRAM 
DOG HEART LUNG BLOOD INSYSTEM 2e0cc J STOP stop SStc ~=©6 Estep 
DEC 111927 ETHER HEPARIN oa Fomin 10 MIN. SMIN CARDIAC DILITATION 
Bi 1 Dog, heart-lung preparation. Sodium glycocholate, 1:25 grams per 1000 c.c. of 
blood, caused slow fall in blood pressure and rate. Five grams per 1000 c¢.c. caused acute 
eardiac dilatation within six minutes. 
BP 


NAAAAMAITNAIHI apatlherac aun 








BL me SODIUM GLYCOCHOLATE 2GRAMS 
. : Dec "WT SKE HEART-LUNG es SSEC 5 ee oe ali oe 
DEC /0- 1947 BLOOD INSYSTEM 304¢¢ ACUTE DILITATION OF HEART 
hates HEPARIN ext «VENTRICLES HELO 200c<. BLOOD 
Fig Heart-lung preparation. Sodium eglycocholate, 6.57 grams per 1000 ec.c. blood 


caused a fall of blood pressure in ten seconds. This was accompanied by irregular heart action 
und rapid acute dilatation of the heart 

Whole gall bladder bile, 5 e.e. in 210 e.ec. blood, caused irregular heart 
with greatly increased amplitude of beat. Atropine then caused slowing 0! 
the rate, adrenalin had very slight effeet, while a second injection of bile 
caused a marked increase in amplitude of beat, also increase of the rate, but 
this was soon followed by cessation of heart action. What appeared at first 
to be the stimulating action of bile, quickly paralyzed the heart. 

The hearts in these heart-lung preparations of dogs did not demonstrate 
any action of bilirubin, neither as a stimulant nor depressant. The sam 
preparations and similar preparations showed definite effects from whole gal! 
bladder bile, sodium glycocholate and sodium cholate. The toxie portion of 
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TABLE I 








BILIRUBIN 


BLOOD 
VOLUME PER CEN 
DOG C.C. GM. CONC, 
1 250 O.1 0.04 
4 300 0.2 
0] 
Os on 
10 0.% 0.11 
1 Is0 0.25 0.14 
QD 2) @.2 os 
6 a0 0.1] Thi 
7 180 0.1] 
.] 
0.1 
0.1 ee 
8 240 0.2 
O. 
0.1 O.207 
Mt 150 0.05 
0.05 O06 
the 
the 
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irregular rhythm, and acute dilatation of the auricles and ventricles. 


CONCLUSION 


Bilirubin has no effect on the heart. 
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HEMOAGGLUTINATION 


Il. HEMOAGGLUTINATION IN THE BLOOD OF LBOVINES* 
By WARNER M. KarsuNer, B.S., M.D., F.A.C.S., SEATTLE 


ANY investigators have studied agglutination in the blood of animals 

and, although the clumping phenomenon has been frequently observed, 
serious effort to establish types has met with small suecess. The laboratory 
findings, for the most part, have been contradictory and no satisfactory group- 
ings have been definitely determined. 

HISTORY 

Hektoen, 1907, after a study of cross-agglutination in a series of cases in 
animals, including horses, cattle, dogs, guinea pigs, and rabbits, was not able 
to find any isoagelutination. Ottenberg and Friedman, 1911, found three 
groups in steers. Ingebrigsten, 1912. found five positive agglutinations in a 
series of typings of forty eats. He could not, however, establish any fixed 
groups. Fishbein, 1913. found occasional agglutinations in rabbits, sheep. 
swine, and cattle, but none in frogs. The clumpings appeared far less com- 
mon in animals than in man and seemed to bear no relation to color or race. 
Wesziehky, 1920, could find no isoagglutination in rabbits, guinea pigs, chick- 
ens, or cattle. but did find clumping in the blood of swine, dogs, and horses. 
Landsteiner and van der Scheer, 1924, found three groups in horses. Walsh. 
1924, also found isoagglutination in horses, but eould establish no definite 
types. Snyder, 1924, could deteet no clumping in rabbits, although he tested 
most of the common strains. Landsteiner and Miller, 1925, in typing monkeys 
and anthropoid apes, established four groups, almost identical with those 
found in man. With the exception, therefore, of this last group of animals, 
little has been definitely settled and until many more typings have been made 
and those on a much larger seale, the question must remain in its present 
chaotie state. 

TECHNIC 


The technic emploved in this paper follows, in general, the technie out- 
lined in my former paper, ‘‘l. Hemoagglutination in the Blood of Infants.’’ 

I. The open slide agglutination method was employed. All readings were 
made by the microscope. 

II. The bovine blood was secured from two sources: the thoroughbred 
Holstein herd of the Western Washington Experiment Station, and the beef 
cattle of the Frye Packing Co. 

Il]. The blood samples were collected in paired, two-dram vials; one 
empty, the other partly filled with 1 per cent sodium citrate in normal salt 


*From the Bacteriology Department, University of Washington, Seattle. 
Received for publication, May 3, 1928. 
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solution. All readings were made while the specimens were fresh, i.e., within 
forty-eight hours after collection. 
In cross-typing one bovine blood with another the following isoaggluti 


nation results were obtained. 


ISOAGGLUTINATION 


TABLE I 


RESULTS OF CROSS-TYPING BOVINE RED CELLS WITH BOVINE SERUM; HOLSTEIN AGAINS'! 
HOLSTEIN AND DURHAM AGAINST DURHAM 


SERUM Y. 








SERUM X, 
0 0 

R. C. Y¥. R. C. X. 
CASE PER CENT 


Se: oy eee 7 0 
0 0 
100 100 


Both positive 
One positive 
Neither positive 





Table I shows a series of one hundred cross-typings between animals of a 
certain similar strain of bovines. The number of tests made on Holstein and 
Durham were practically equal. All tests proved negative for agglutination. 


TABLE II 
RESULTS OF CROSS-TYPING BOVINE RED CELLS WITH BOVINE SERUM; DUKHAM 
AGAINST HOLSTEIN 








SERUM D._ 














~ ~ SERUM H. 

Oo oO 

R. C. D. R. C. H. 

CASES PER CENT 

Both positive ie ieee — waitin hie ttind ian 0 i 

One positive 16 20 
Neither positive 64 80 
Total 80 100 





Table II shows a series of eighty cases of cross-typing between Durham 
and Holstein bloods. In no case did both tests prove positive. In only sixteen 
tests did one show positive; and in each positive instance it was the Durham 
red cells that clumped. Here, two animals showed agglutination constant) 
when their red cells were typed with Holstein sera; they would not, however, 
agglutinate each other. This is shown best, perhaps, in Table ITI. 


TABLE III 


DETAILED TABULATION OF CROSS-TYPING SHOWN IN TABLE IIT 
° HOLSTEIN SERA 





Red Cells 


Durham 
- 
jee 

















HEMOAGGLUTINATION 997 


It will be seen that Table III, shown above, agrees, in general, with 
Table IV of the Fishbein series on ‘‘Isoagglutination in Cattle.’’ The red 
eells C. and L. of the beef eattle, in the above series, correspond quite closely 
to the red cells No. [IX as shown in his series. No lack of agglutination was 
observed in the above instances, neither was occasional sporadic clumping 
found: perhaps a larger series would show their presence. 

It appears from the above findings, that there are two or more types of 
bovine blood: First, a large group constituting the major percentage which 
does not agglutinate. It is not agglutinated by the sera of bloods which 
its own sera clumps. Second, a small group that does agglutinate when its 
red cells are mixed with sera from the large group named above, but whose 
own serum cannot cause agglutination. 

It appears certain that the phenomenon of agglutination is far less com- 
mon in bovine blood than in human blood. The reason is probably largely 
mathematical, i.e., due to the pronounced unequal grouping that obtains in 
bovine blood. 

It has been shown that when the erythrocytes of one animal are mixed 
with the blood serum of another, but from widely different species, clumping 
is a fairly constant phenomenon. It is known as heteroagglutination and 


is treated under Tables TV and V: 
HETEROAGGLUTIN ATION 


TABLE IV 


RESULTS OF AGGLUTINATION OF HUMAN RED CELLS Witit BovINE SERUM 





| AGGLUTINATION +] AGGLUTINATION ~| PER CENT + | PER CENT — 

















—E 





i000C”*tété‘OL!#*#*”*”*~«*dO 0 100 0 








Of the one hundred eases shown in Table 1V above, where human red 
cells were mixed with bovine serum, all tests proved positive. It shows 100 


per cent heteroagglutination. 


TABLE V 


RESULTS OF AGGLUTINATION OF BOVINE RED CELLS WITH Types II ANp III ADULT 
HuMAN SERA 











PERK CENT 4 PER CENT — 





2 AGGLUTINATION| AGGLUTINATION] _ 

ryPES NO. CASES 
Il 88 83 | 5 94 6 
III 70 66 | 4 94 6 





In the series shown in Table V, bovine red cells were mixed, respec- 
tively, with types II and III adult human sera. It will be seen that in both 
types of sera 6 per cent of the tests proved negative. At least another 6 
per cent, for each type of sera used, showed unusually weak agglutination 
with markedly delayed reactions. Routine intermittent agitation would 
clump these red cells into the usual characteristic groupings, only to be dis- 
persed again by a gradual diffusion during the quiet interim. The same 
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phenomenon was observed when strong agglutinating sera were diluted a 
dozen or more times with isotonie salt solution, then mixed with red cells 


and agitated as above 
CONCLUSIONS 


l. lsoagglutination is found in the blood of bovines, although less com- 
mon than in the blood of man. 

2. lsoagglutination seems to occur less frequently between bovine ani- 
mals of similar strain than it does among those of widely divergent strains. 

3. The groupings appear to be very unequally proportioned, a single 
group comprising the vast majority of individuals; this naturally accounts 
for the fewer number of agglutinations encountered. 

t. Hleteroagglutination, observed when bovine serum is mixed with 
human red cells, appears to be a constant phenomenon; it does not always 
occur when bovine red cells are mixed with human serum. 
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LABORATORY METHODS 


OBSERVATIONS ON THE DIAZO TEST INO NEPHRITIS® 


By Sink H. Povayes, PH.B., M.D.. Max Leperrer, M.D. AND 
WILLIAM Z. FRApDKIN, A.B., M.D... Brookuys 


INCE the accidental discovery by Andrews’ that an orange buff color 

appears When the Van den Bergh test is applied to serum of nephritic 
individuals, several other investigators made further study of the phenome- 
non, with the hope of ascertaining the nature of the chemical reaction respon- 
sible for this color change and its ¢linical significance. Several months after 
Andrews’ discovery, Becker? working independently found a positive diazo 
reaction on the serum of patients suffering from severe nephritis or uremia. 
This observer coneluded that certain aromatic acids present in the blood of 
these patients were responsible for this color reaction. He stated that the 
acids are formed in the intestines and excreted through the kidneys when the 
latter function satisfactorily, but accumulate in the blood in cases of renal 
insufficiency. 

Hewitt’ found a positive diazo test in each of a series of twelve cases of 
uremia. He suggests that the phenomenon may be due to cyclic amines, 
such as histamine and tyramine. He also is of the opinion that the accumula- 
tion of these products in the blood is due to poor elimination by the kidneys. 
Hewitt shortened and simplified the test so that it can be performed in a few 
minutes. The teehnie is as follows: 

Two ¢.c. of 95 per cent aleohol are added to one ¢.c. of blood plasma or serum and 
the mixture is centrifuged or filtered. One ec. of this supernatant fluid or filtrate is 
removed with a pipette. To this one ¢.c. of clear fluid is added 0.5 ¢@.. of alcohol and 0.25 
ec. of freshly prepared diazo reagent.t The mixture is boiled for thirty seconds, then a 
few drops of sodium hydroxide (10 per cent) are added. <A rapid development of a pink 


color indicates a positive reaction. This pink color may disappear rapidly. 


Rabinowiteh,' from a study of 8 cases in which the diazo test was found 
to be positive, concluded that reaction is found ‘‘only in blood from subjects 
showing marked retention of waste products, with lesions such as advanced 
chronic nephritis or acute surgical conditions of the kidneys, pyonephritis, 
ete.”’ Ina control series of 12 cases, suffering mainly from arterial diseases. 

*From the Department of Pathology the Jewish Hospital of Brooklyn. 

Received for publication, March 16, 1928. 


{The diazo reagent is prepared from two separate solutions, A and B, each of which 
keeps well. 

Sol. A consists of 1 gm. sulphanilie acid, 15 c¢.c. concentrated hydrochloric acid and 1000 
«.c, distilled water. 

Sol. B consists of 0.5 gm. sodium nitrite in 100 ¢.c. distilled water. 

Reagent consists of 25 ¢.c. of solution A and 0.75 ¢.c. of solution BP freshly mixed. 
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the reaction was negative. This investigator called attention to the observa- 
tion made that a positive reaction is not always associated with a fatal prog- 
nosis. In this connection he cited a case of nephritis complicating pregnane) 
with a positive diazo reaction which, after subsidence of the acute stage, be 
came negative and the patient reeovered. Three other cases were described 
from which the author coneluded that the diazo reaction is of a greater prog- 
nostic significance as regards the time faetor than the creatinine in chronic 
nephritis. 

More recently, Blotner and Fitz’ applied the diazo test to the blood of 
several hundred patients with various diseases. They also coneluded that in 
no ease without renal insufficiency was even a mildly positive test obtained. 
The test was found positive, however, in 36 patients with advanced nephritis 
and renal insufficieney. They concluded from their observations ‘‘that a posi- 
tive diazo reaction is found only in eases of profound renal insufficiency and 
does not oceur in other conditions.’’ The authors also stated that a positive 
test is a very ominous sign and is usually followed by a fatal outeome within 
a short space of time. They did add, however, that a positive test may be 
present for a long interval without the immediate development of a fatal 
uremia. Another of their observations was that the phenolsulphonephthalein 
output in positive cases was always low and that this functional test more 
nearly paralleled the positive diazo than did the blood urea. 

From the contents of the foregoing paragraphs, therefore, the following 
conclusions may be drawn coneerning the diazo test on the blood serum or 
plasma: 

1. The test is positive only on the blood of those subjects that show 
marked retention of waste products and not in any other condition. This 
opinion is emphatically expressed by all the above mentioned investigators 

2. A positive test is always associated with poor renal funetion as deter 
mined by the various tests at present available, such as the phenolsulphone 
phthalein and the urea concentration tests. This is especially pointed out in 
the papers of Rabinowitch and also of Blotner and Fitz. 

3. A positive test is an ominous sign and is usually associated with a 
fatal outcome within a short time after the test is found to be positive. 

Being impressed with the need for further study on this subject, it was 
deemed advisable to secure further data from a greater number of cases tha! 
was heretofore studied. Accordingly, observations have been made on more 
than a thousand cases including a variety of diseases. The method employed 
was the routine examination for the diazo reaction of all bloods sent to the 
laboratory from the hospital and dispensary. In this way positive reactions 
were discovered where the clinical or laboratory evidence did not indicate 
the possibility of such findings. Separate records were kept of all patients 
whose bloods showed a definite accumulation of waste products, but whose 
blood serum or plasma gave a negative diazo reaction. Some of these patients 
died of clinical uremia as will be seen from Table I. 
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TABLE I 


Positive D1azo CASES 












































MG. PER +. PE 
beicag 100 oa 100 oe a | ne CLINICAL DIAGNOSIS 
eancibpiggee — TESTS PRESSURE 
| UREA N.! CREATININ 
l | 60 | "55 |Phthalein: trace 160/60 35 Subacute und chronic glo 
| merulo nephritis 
2 | 50 | 5.0 Phthalein: trace | 180/90 40  |Chronie glomerulo nephritis 
and uremia 
3] 27 | 1.3 Phthalein: trace | 230/120 49  |Chronie glomerulo nephritis 
4 OY 6.0 Phthalein: traee | 150/70 60 |Chronie glomerulo nephritis 
and gout 
5 | 7 «OI 7.2 Phthalein: trace 180/80 25 |Chronie nephritis 
6 32 SCO} 4.5 190/110 49  |Chronie nephritis 
7 | a | 1.4 Phthalein: 21 per| 160/80 75 [Cerebral thrombosis 
| eent in two hr. 
S| 62 2.3 Phthalein: 50 per! 120/70 | 67  |Ureteral stricture, pyelitis 
eent in two hr. | diabetes 
9 | 2 | ae Phthalein: trace | 140/90 | 10 Ilypertension and _ chronic 
nephritis 
10 | 78 | 6.0 Phthalein: trace | 210/100; 67 |Chronie nephritis and uremia 
1] | 35 | 4.6 Phthalein: 10 per} 170/80 | 54 iP velonephritis 
| cent in two hr.| i? 
an rd 5.5 (Phthalein: trace | 190/115} 44 |Syphilis, eardiae asthma, 
| chronie C.V. disease 
13 a 6.6 None recorded | 190/90 | 58  |Chronie valvular disease, in 
| terstitial nephritis 
l4 | 3B | 1.0) iNone recorded | 200/100] 42 iChronie nephritis 
15 | 83 7.0 \None recorded (pa-| 240/150! 42  |Chronie nephritis 
tient died anal 
| after admission )| 
16 6o 4.3 Phthalein: traces! 160/100} 60  |Chronie nephritis 
17 | 38 4.3 'Phthalein: traces | 115/88 16 |Chronie and subacute ne 
} | phritis 
18 | 38 4.0 [None reeorded (pa-| 180/70 56 |Chronie nephritis 
| tient died soon! 
| | after admission | 
19 66 5.5 None reeorded | 180/120 16 |Chronie nephritis 
20) 38 3.2 (Phthalein: traces) 152/72 | 36 |Pyonephritis 
=) 11 1.9 |Phthalein : 90 per! 100/60 23 |Syphilis, ‘‘CN’’ poisoning 
; eent in two hr. 
$2 45 5.0 Phthalein: traees| 190/ ? aT) Uremia, polycystic kidney 
23 +] 54 Phthalein: 50 per} 250/120 45  |Essential hypertension, cor 
cent in two hr. | onary sclerosis, fibrillation 
Urea cone. test and decompensation 
normal 
a4 $5 $.0 Phthalein: traces | 64 Uremia, hypertrophied pros 


tate 





POSITIVE DIAZO CASES 


Of the thousand bloods which were examined, twenty-four or 2.4 per cent 
were found to give a positive reaction. Of the twenty-four cases, at least two 
failed to show a severe or even moderate degree of renal injury, as far as 
could be determined clinically or from laboratory tests. These two eases, 
7 and 21 of Table I, will be briefly deseribed. 


CasE 7.—A. S., aged seventy-five, admitted July 10, 1927. 





Chief Complaint.—Headache, dizziness and spots before the eyes. 
Present Iliness.—The patient was well until one day prior to admission, when his 


Beeause of the above symptoms he was foreed to go to bed. 
D g 






vision beeame poor. 
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Physical Examination—The patient's face was expressionless. The chest was emphy 
sematous. The heart sounds were faint and he was in apparent mental confusion, The 
blood pressure was 164/84. The temperature was subnormal. Two days later a right-sided 
facial palsy was noted and also signs of involvement of the eighth, ninth, and twelfth nerves. 
Laboratory Findings. 
Blood Chemistry: Sugar 127; creatinin 14; urea 12; urie acid 6; mg. per 100 ee. 


Blood Wassermann: Negative. 


Urinalysis: Negative for albumin and casts. 
Phthalein Test: 21 per cent in two hours. 
Diuzo: Strongly positive on two successive examinations of the blood drawn at an 


interval of two days. The patient was discharged improved after two weeks in the hospital. 
\ recent analysis of the blood (5 months after discharge) shows the following: 
The diazo test negative, urea nitrogen 11.5 mg. per 100 ¢.c. of blood; ereatinin 1.6 mg. 


per 100 «ce. of blood. The phthalein test shows an excretion of 60 per cent in two hours. 


Comment—This case showed no retention of waste products in the blood 
throughout his stay in the hospital and at the present time of writing shows 
evidences of good renal funetion. He thus fails to confirm the opinion ex 
pressed by previous investigators that a positive diazo reaction is constantly 


associated with marked retention and severe renal insufticieney. 


Case 21— EK. B., aged twenty-three, admitted November 15, 1927. 
Chief Complaint.—The patient was brought into the hospital in semicomatese condition 
Present Illness. At 3 A.M. on the day of admission the patient had swallowed an un 

known quantity of the commercial product ‘‘CN,’’ after which she became unconscious. 

She was taken to the hospital very soon after where she quickly regained consciousness, but 

continued to vomit. She was lavaged and a hypodermoelysis was given after whieh sh 


rnproved, 


Past History.—Searlet fever at twelve years of age. There was a definite history of 


gonorrhen and syphilis. About five months prior to admission she claimed to have ha 
pleurisy, nosebleeds and heart trouble. She stated that she had nocuturia (twice a night 


Physical Exvamination.—There was noted an irregularity and change in size of th 
light pupil. The rest of the physical examination showed no other essentially abnorm: 
changes, 


Laboratory Findings 


Blood Chemistry: Urea N. 11.0, creatinin, 1.9 mg. per 100 e.e. 
Blood Wassermann: Positive. 

Urinalysis: Negative. 

Phthalein Test: 90 per cent in two hours, 

Diazo Test: Strongly positive. 


The patient made an uneventful recovery and was discharged improved. Examinations 
subsequent to the discharge revealed nothing suggestive of renal disease. The diazo tes! 
Was negative on the day of discharge and has remained negative up to date. 


Comment—What has been said regarding the previous case also applies 
to this ease. The blood chemistry is normal and the phthalein test output is 
high. It may be of interest to state that examination of a specimen contain 
ing “‘CN”’ failed to give a positive diazo reaction. 

Further study of Table I throws some light on the question of the para! 
lelism between a positive diazo and the phenolsulphonephthalein test or the 
ereatinin content of the blood. Regarding the former, the table shows that 
although this kidney function test gave very low readings in the majority of 
the cases, two cases (8 and 23) show an exeretion of 50 per cent each. It may 
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be added, however, that in both of these cases, the diazo tests became negative 
before their discharge from the hospital. As will be seen from the table, these 
cases were suffering from diseases not essentially renal. Case 8 was a diabetic 
who developed an uretheral stricture complicated by pyelitis and cystitis. 
With effective drainage there was a synchronous decline of the waste products 
of the blood and a disappearance of the positive diazo reaction, Case 25 was 
essentially one of coronary sclerosis and thrombosis with auricular fibrillation 
and decompensation. The urea concentration of the urine was normal through- 
out and the high urea and creatinin of the blood dropped to normal with 
effective cardiae therapy. She is now reported doing very well. 

Concerning the parallelism between the creatinin and the positive diazo 
test, a study of our cases again shows that a dogmatic statement cannot be 
made. The two eases already cited (Cases 7 and 21) each show a creatinin 
of 1.4 to 1.9 mg. per 100 ¢.c. respectively, readings which are normal for our 
laboratory. It is to be noted that the cases which showed the greatest im 
provement were those whose blood creatinin was normal. 

The question of prognosis as determined by the presence of a positive 
diazo test would perhaps best be postponed for discussion until a longer period 
of time has elapsed. It may be said, however, that at least several of our cases 
which showed a disappearance of the positive diazo, at present show no indi- 


cation of a progressing renal disease. 
NEGATIVE DIAZO TESTS 


Table II] shows a series of 14 cases in which the blood chemistry shows a 


definite or very marked retention of nitrogen. but in which the diazo test 


TABLE II 


NEGATIVE D1Azo WITH Hicu N.P.N., Etc. 


MG. 


| MG. UREA . 
CASE |. CREATININ | RENAL FUNCTION BLOOD 
: IN. PER LOO AGI DIAGNOSIS 
NO. lee. BLOOD PER 100 rESTS PRESSURE 
c.c. BLOOD 
: 41.0) ; 13 Phthalein: trace) 204/105 4 Hypertension, cardiovas 
| cular disease 
e 3 50.0 +4 Indigo curmine 170/30 a Pyonephritis 
test, no trace 
3 | 52.0 $12 Phthalein: 385 per! 180/80) “6 Ti vpertension, eardiovas 
eent in two hr cular disease 
4 49.4 3.0) Phthalein: 16 per 220/145 os |Chronie nephritis, gen. 
cent in two hr art. scl, myoeardial in 
sufficiency 
) 72.0 $.1) None reeorded 138/72 Ho Uremia 
6 42.0 27 None reeorded 44 Chronie myocarditis 
7 31.0 o.7 None recorded 138/82 us Coronary sclerosis, 
| cystitis 
e 3 $8.0) 24 None reeorded Ht Carcinoma of intestines 
9 50.0 4.2 None recorded 80/55 45 Inguinal hernia 
10 | 50.0 1.9 Phthalein: 38 pe (Cystitis, pyonephritis 
| cent in two hr. 
1] 83.0 6.0 'None recorded Go 60 aa Purpura sepsis, nephritis 
(acute) 
lL 35.0 255 None recorded WO GU 74 (Chronic myocarditis 
13 33.0 3.0 None reeorded 230/30 60 Cardiae decompensation 
14 20.8 3.6 Phthalein: no trace, 170/100 65 Hypertrophied prostate 
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was repeatedly negative. In addition to high nitrogen retention, these cases 
also showed a low phenolsulphonephthalein excretion and in some there were 


clinical evidences of uremia. 


SOME OBSERVATIONS OF PRACTICAL IMPORTANCE REGARDING THE TECHNIC 


In the course of the examinations several observations have been made 
which may be considered of practical importance. The blood of markedly 
jaundiced individuals does not lend itself satisfactorily for the application of 
the diazo test. On addition of the sodium hydroxide a deep blue color appears 
which interferes with the pink color of a positive reaction. It is, therefore, 
frequently impossible to determine whether or not a jaundiced blood gives a 
positive diazo test. Another word of caution may be stated with regard to 
the application of the test to blood of a patient on whom a phenolsulphone 
phthalein test is being attempted. It has been observed that the appearance of 
a pink color after the addition of sodium hydroxide is, in such cases, some 
times due to the phenolsulphonephthalein present in the blood, thus disguis 
ing the pink color of a positive reaction. Lastly, it may be stated that the 


test does not necessarily have to be done immediately after securing the 


specimen of blood. Positive specimens have consistently given positive reac 


tions even months after the specimens were obtained. The blood, however, 


must be kept in a cool place. 
CONCLUSIONS 


The following conclusions may be drawn from the above observations: 

1. Although a positive diazo reaction on the blood serum or plasma is 
usually associated with a retention of waste products in the blood, it eannot 
be said that the association is a constant one, as has been shown from the 
study of Cases 7 and 21. 

2. There is no constant parallelism between the phenolsulphonephthalein 
excretion and the presence of a positive diazo reaction. Two cases are cited 
in which the diazo test was positive in the presence of a phenolsulphone 
phthalein excretion of 50 per cent in two hours, and conversely, five cases are 
cited in which the nonprotein nitrogen of the blood is high and in which the 
phenolsulphonephthalein test is quite low and the diazo test is negative. The 
same applies to creatinin. 

3. A positive diazo test, apparently, is not so ominous a prognostic sign 
if there are no other evidences of renal disease or blood nitrogen retention 
The positive reaction in these eases may disappear and the patient ma} 
recover. 

4. A combination of a positive diazo reaction and a high degree of cre- 
atinin retention is of greater prognostic significance than either one alone 
The presence of both indicates a very poor prognosis. 

5. Several observations are made which are of practical importance re 
garding the technic. 
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AUTOMATIC: TEMPERATURE CONTROL FOR ILOT AIR STERILIZERS 
IN THE BACTERIOLOGIC LABORATORY® 


By Ivan ©. Haun, Pu.D.. anp Martrua KF. Mitter, Denver, COLORADO 


LTHOUGH automatic devices for controlling temperatures in domestic 
gas ranges have been in use for several years, so far as we know, the only 
bacteriologic hot air sterilizers in which the temperature may be accurately 
and automatically controlled are heated electrically, but my somewhat limited 
experience with them has been unsatisfactory. 

Without doubt, most of the older bacteriologic laboratories and many of 
the newer ones rely mainly upon the Lautensehliger type of gas operated 
oven for the sterilization of glassware, and there are probably few technicians 
who have not at one time or another burned up the cotton through their 
failure to watch the gas cock. Variation in gas pressure and lack of auto- 
matie control make the usual hot air sterilizer a matter of meticulous care 
and worry. 

Three years ago at Cornell University we tried to secure the installation 
of a certain well-known domestic gas oven regulator, only to be met with a 
proposal to discard our new hot air sterilizers in order to replace them with 
automatically controlled domestic ranges, but this was inexpedient. 

Subsequently, the Robertshaw Thermostat Company of Youngwood, 
Pennsylvania, placed upon the market a type of oven heat controller that 
may be easily installed in laboratory gas sterilizers, and we have had two 
of these in operation for about a year. The cost of each thermostat was ten 
dollars. The results have been entirely satisfactory from a practical stand- 
point but our study of their operation has raised some interesting points in 
the problem of hot air sterilization. 

The detailed construction of the Robertshaw thermostat is shown in Fig. 
1. The assembly is easily installed by a gas fitter who merely inserts the 
regulator into the gas line as shown in Fig. 2, with the stem extending into 
the upper portion of the sterilizing chamber. In this figure, the shut-off 
cock does not appear; it is located beneath the table. 

After installation of the thermostat, the minimum burner pilot must be 
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adjusted. The dial pointer is set at 500° F., the shut-off cock is opened, 
the gas burner is lighted in the usual way, and the oven is allowed to heat 
for about ten minutes. The pointer is then moved down to 250° F., closing 
the valve seat. Any gas then passing to the burner is through the minimum 
burner port and should give a flame about one-eighth inch high over the 
entire burner. If the flame is too high, the serew (25) is turned to the right 
(clockwise) to reduce it, and if the flame is too low, it is turned to the left 

The temperature setting also has to be regulated by turning the plug 
(22) at the end of the thermostatic tube. Turning the plug to the right 
(clockwise) raises the oven temperature, and to the left lowers it. The dial 
pointer (7) must be held in one position while the plug is being turned. [I 
the plug is turned one face of its hexagon, it changes the temperature about 
00° F. 

Since the Robertshaw thermostat is now made mainly for domestie pur 
poses, it uses the Fahrenheit seale. But as 350° F. corresponds very near), 
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Fig. 1 \ cross-section drawing showing the detailed construction of the Robertshaw Aut 
matic Gas Thermostat. 


to 177° C. and the latter is quite satisfactory for the dry air sterilization ot 
glassware, the dial pointer is set at 350° F. Other temperatures can_ be 
secured as desired. The dial pointer should be set before lighting the burner: 
it should never be changed while the sterilizer is hot. 

With thermostatic control neither the beginning nor the close of sterill 
zation differs in any way from the usual practice. The sterilizer should be 
loosely filled in order to insure cireulation and penetration of heat. When 
the hour is concluded, the gas is turned off at the cock in the usual manner 
and the contents allowed to cool somewhat before removal, in order to avoid 
breakage from cold drafts. The only difference is that absolutely no atten 
tion is required during sterilization, and the advantage of this needs no 
emphasis. 

In order to display numerical data on the operation of our hot air 
sterilizers with automatic control, we performed numerous experiments, 0! 
Which only the most significant ones are described. 


Using at first a single thermometer in each sterilizer, we soon learned 
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that if readings were made at five minute intervals after lighting the burners, 
the temperature rose rapidly to several degrees above the desired heat, but 
quickly dropped, and thereafter remained constant indefinitely and auto- 
matically. This ‘‘period of lag’’ in the stabilization of the temperature is, 
no doubt, due to the time required to heat the regulatory apparatus itsell 

Since each sterilizer has two ports in the top, one on each side of 
the central vent, we decided to supply each of these with a tested ther- 
mometer, as an additional check upon the accuracy of our results. To 
our great surprise it was found that in each sterilizer, one thermometer 


always read higher by several degrees than the other. In some eases the 

















Fig. 2.—An old hot air sterilizer equipped with automatic temperature control. 


differenees amounted to’as many as 40° C.; in a few instances, they were not 
more than 4 or 5° C., but often they were 15 to 25° C. This was disconcert- 
ing and we undertook to find the reason for it, sinee, although we had not 
experienced any practical difficulty in sterilization, it was apparently pos- 
sible for some objects in the sterilizer to be heated at a much lower tem 
perature than we desired, even when another portion approached a_ heat 
that would scorch paper. 

In the beginning, the two sterilizers were mounted separately and the 
vas supply connected diagonally as in Fig. 2. At a later time, it became 
expedient to locate the two sterilizers side by side in a ventilated hood. 
Suspecting that the diagonal direction of the gas supply was responsible for 


a hotter flame on one side of the sterilizer than on the other, the piping was 
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changed so as to enter the T-branch supplying the burners at a right angle. 
This did not affect the inequality of the thermometer readings, however. 

We tried operating the sterilizers empty, loaded, singly, and simultane- 
ously, taking temperatures every five minutes from the beginning. Running 
both sterilizers at the same time, the one on the left (A) showed a constant 
difference after stabilization of 40° C., one thermometer reading 186° C. 
while the other read 146° C. At the peak of the temperature curve just 
prior to stabilization the readings were 151° C. and 196° C., a difference 
of 45° C. The sterilizer on the right (B), gave readings at the peak before 
stabilization of 205° C. and 191° C. (difference, 14°) but after stabilization, 
185° C. and 175° C. (difference, 10°). In both sterilizers, the adjacent sides 
gave the higher readings, suggesting an influence of each upon the other, 
for the walls were only separated by 10 em. 

When the sterilizers were operated empty and singly, the differences in 
temperature readings were less but still in the same direction; ‘‘A’’ gave con- 
stant readings after stabilization of 154° C. and 178° C., a difference of 24 
C., while ‘‘B’’ gave constant readings of 182° (. and 178° C., a difference 
of only 4° C. 

When the sterilizers were operated under load (baskets filled with plugged 
test tubes), ‘‘A’’ showed constant readings after stabilization of 170° C. and 
195° C., a differenee of 25° C., while ‘‘B’’ showed constant readings of 184° © 
and 168° C., a difference of 16° C. 

Various adjustments were tried to equalize the temperature on both sides 
We found that the damper in the main vent at the top must be left open. 
because the gas flame was smothered out if it was closed. The side ports. 
used for lighting the flame, on the other hand, might be left open or closed 
without materially affecting the temperature readings or the operation of 
the sterilizers. Finally, we found on sterilizer ‘‘B’’ that by adjusting the 
air mixer ports one at a time after the temperatures had become stabilized. 
we could equalize the two sides to within 1° C. On this sterilizer, the left 
side had always operated at 4 to 16° C. higher than the right side. With 
constant reading after stabilization, in a certain experiment, of 181° C. and 
176° C. (difference, 5° C.), the right air mixer was opened wide; this in 
creased the reading on the left side in twenty minutes to 186° and decreased 
that on the right side to 173° C. (difference, 13°). Then the left air mixer 
port was opened wide while the right was left about three-fourths closed: 
in twenty minutes the reading on the left was 176° C. while that on the right 
was 175° C., and these temperatures were maintained constantly for fift) 
minutes when the experiment was concluded. 

A similar experiment was then performed on sterilizer ‘‘A’’ with es 
sentially similar results; it was possible by adjusting the air mixer ports to 
stabilize and equalize the left and right thermometer readings at 183° © 
and this could be maintained indefinitely without attention. This was a 
little too high but the temperature was easily reduced by means of the plug 
(22). The sterilizer was then allowed to cool and a final demonstration run 
made with a comfortable load of plugged test tubes, data for which, are 
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shown graphically in Table 1 which displays (a) the somewhat uneven rise 
on the two sides of the chamber, (b) the humps in the temperature curves 
preceding stabilization, (c) the accurate maintenance of a constant tempera- 
ture (175° C.) on both sides for one hour, and (d) the slight affeet on 


sterilizer ‘‘A,’’ of starting sterilizer ‘‘B’’ at the end of the hour. 


TABLE I 


THERMOMETER READINGS SHOWING THE CONSTANT TEMPERATURES MAINTAINED 
AUTOMATIC HEAT CONTROLLER AND THE SLIGHT INFLUENCE OF STARTING 
AN ADJACENT STERILIZER 


TIME IN STERILIZER A 


STERILIZER B 





MINUTES LEFT RIGHT LEFT | RIGHT. 
| ore ; 

4S 

SO 

136 


162 


(1 hour) 


(2 hours 


It is interesting in connection with the last point (d) to note that the 
difference in reading of the two thermometers in ‘‘A’’ was about twice as 
great (4° C.) during the peak of the curve for ‘‘B”’ as after restabilization 
(2° C.). The influence of one sterilizer upon the adjacent one is seen to be 
essentially negligible. 

Our hot air sterilizers have no means for controlling or regulating the 
amount of gas passing to either side of the ovens; it is evident that the lack 
of this adjustment accounts for the surprising differences that we first found 
in the two sides of our sterilizers. We are aware, of course, that more 
modern models of hot air sterilizers are properly equipped in this regard. 
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The air mixer adjustment on our old sterilizers is also of the crudest 
possible type, consisting merely of sliding sleeves over holes in the burner 
pipes. We have ealled attention to these points because we suspect that 
many bacteriologic laboratories are equipped with hot air sterilizers no 
better than ours, and it may be that some of the contaminations encountered 
by every bacteriologist, are attributable to ineffective hot air sterilization 
due to variation in temperature, such as we have deseribed, although we our- 
selves have had no evidence of difficulty attributable to this cause. At any 


rate, the automatic control is thoroughly worth while. 
SUMMARY 


l. A type of automatic domestic gas range thermostat which maintains 
constant temperatures indefinitely is advocated for hot air sterilizers. 

2. Attention is called to the necessity of suitable adjustments to insure 
uniform temperature inside sueh sterilizers. 
3. The results of various conditions of operation of hot air sterilizers 


vw. 


are noted 


BLOOD GROUPS 


THe NeeED or UNtrorMiIty oF TERMINOLOGY IN CLASSIFICATION” 


By Joun Harper, Lisutr. COMMANDER, MepicaL Corps, U. S. A.. 
Wasnineton, D. C. 


T THE present time three methods of classifying the four basic human 
use; namely, the numerical classifications of Jansk) 


blood groups are in 
The need, 


and Moss and the International Classification which uses letters. 
therefore, of a uniform terminology is quite apparent. 

Uniformity of terminology can be obtained by the medical profession b) 
the universal adoption of any one of these three classifications. However, 
it is felt that the following brief history and other data pertaining to blood 
grouping will show why the adoption of the international nomenclature is 
preferable as a logical and tactful solution of the problem. 

In 1901, Landsteiner established the principle of blood grouping when 
he discovered the existence of three of the four basic human blood groups 
He classified these three groups by the letters A, B, and C. Subsequent!) 
several workers, among them von Deeastello, Sturli, and Hektoen, found 
exceptions to these original three groups. 

However, it was left to Jansky, in 1907, to first incorporate these excep 
tions into a fourth group. His classification of the four groups was numeri 
eal; namely, I, II, III, and IV. This work was published in the Bohemian 

*Read before the Twenty-Fourth Annual Meeting of The American Society of Tropi: 


Medicine, Medicine, May 3rd, 1928. 
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language, and apparently failed to arouse interest owing to obscurity and 
inaecessibility of the publication. 

Therefore, in 1910, when Moss, an American, reported findings simliar to 
Jansky’s, it was not unnatural that his classification took precedence over 
Jansky’s in at least the English speaking countries. There is no question 
but that Moss worked independently and without knowledge of Jansky’s 
findings. Moss likewise used a numerical classification, but perhaps unfor- 
tunately, his groups I and IV were just the reverse of those of Jansky’s. 
The result has been that in communities where the two classifications are 
used there is considerable confusion and at times actual danger. 

In order to avoid this confusion and danger, the American Association 
of Immunologists, the American Medical Association, the Society of American 
sacteriologists. and the Association of Pathologists and Bacteriologists, the 
Medical Department of the U. S. Navy, and others in 1921, adopted on the 
basis of priority Jansky’s classification. That this classification has priority 
over Moss’s is beyond controversy. In fact appended to Moss’s article is a 
statement by Moss to the effect that since his paper went to press Jansky’s 
work was brought to his notice, and that had he known about it in time, he 
would have given Jansky credit for priority in establishing the correct 
classification. 

Unfortunately many organizations and individuals in this and other eoun- 
tries did not give preference to Jansky’s classification. Therefore, the econ- 
fusion and danger still exist. 

Last year, 1927, in the interest of uniform terminology and in an at- 
tempt to break what might be called the ‘‘Moss-Jansky deadlock,’’ the Amer- 
ican Association of Immunologists adopted what tactfully should be ealled 
the International Classification. The various other names used for this elassi- 
fication are Landsteiner, Modified Landsteiner, National Research Couneil 
Classification, ete. The name of this new letter nomenclature, however, is 
quite secondary. The idea originated with the discoverer of the groups, Land- 
steiner, and has the approval of the National Research Couneil and the 
medical authorities of many European countries. This classification is now 
the official method of reporting blood groups in the Medieal Department of 
the U.S. Army and the U. S. Navy. 

The International Classification uses the letters O, A, B, and AB, whieh 
designate directly von Dungren and Hirsehfeld’s hypothetie agglutinogen 
content of the red cells. 

According to von Dungren and Hirsehfeld’s hypothetie explanation, there 
is distributed among the red blood cells of the groups two agglutinogens 
designated ‘A’? and “‘B.’’ Neither agglutinogen is present in group ‘‘O”’ 
“O"* could really mean ‘‘Zero’’). Agglutinogen ‘‘A’’ is present in group 
‘A.’ Agelutinogen ‘‘B’’ is present in group ‘‘B.’’ Both agglutinogen 
“A” and agglutinogen ‘‘B’’ are present in group ‘‘AB.’’ 

Table I compares the International, Jansky, and Moss Classifications, 
and also shows the compatibility of the red blood cells with the sera of the 


various groups. 
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TABLE [ 
INTERNATIONAL, JANSKY, AND Moss CLASSIFICATIONS COMPARED 
SERUM OF GROUPS 


CELLS \ B 
lll 
III 


OF l Il 
GROUPS : Il 
X 


| lV 
I] II 
ILI ITI 
AB LV I 
Letters indicate International Classification 
* Numbers indicate Jansky Classification. 
x Numbers indicate Moss Classification. 
Indicates no agglutination. 
Indicates agglutination. 


INTERNATIONAL CLASSIFICATION DONOR (CELLS ) 


Group O.—Red blood cells contain no agglutinogens and are therefore not agglutinated | 
sera of any group. Members of this group are known as ‘universal donors.*’ 


Group A.—Red blood cells contain agglutinogen A and are not agglutinated by sera of 
Groups A or AB, In other words no agglutination with sera of groups show 
ing the letter A. 


Group B.—Red blood cells contain agglutinogen B and are not agglutinated by sera ot 


AB. In other words no agglutination with sera of groups showing 


Groups B on 
the letter B. 


Group AB—Red blood cells contain agglutinogens A and B in combination and are not 
agglutinated by the serum of Group AB. In other words no agglutination with 
the one group showing letters AB in combination. 


INTERNATIONAL CLASSIFICATION—RECIPIENT (SERUM ) 


Group O.—Serum will not agglutinate cells of Group O. 
Group A.—Serum will not agglutinate cells of Group A or Group O. 
Group B.—Serum will not agglutinate cells of Group B or Group O. 
Group AB—Serum will not agglutinate cells of any group. Members of this group 
known as ‘‘universal recipients.’ 
RESUME 
Group O donor can give blood to a recipient of group O, A, B, or 
Group A donor ean give blood to a recipient of group A or AB. 
Group B- donor can give blood to a recipient of group B or AB. 
Group AB donor can give blood to a recipient of group AB. 


Group O recipient can receive blood from donor of group O. 

Group A recipient can receive blood from donor of group O or A. 

Group B_ recipient ean receive blood from donor of group O or B. 

Group AB recipient can receive blood from donor of group O, A, B, or AB. 


From the foregoing it will be readily seen that the International Classi- 


fication differs from the Jansky and Moss classifications merely in the su! 
stitution of the letters O, A, B, and AB, for the numbers I, II, III, [V and IY. 
IT, Ill, I, respectively. It will likewise be noted that it is only necessary to 
have on hand group A and group B sera in order to determine the group te 
which the blood of any individual belongs. 

In typing bloods it is important to remember that there are atypical 
groups. Therefore in addition to grouping donor and recipient, direct matel- 
ing of the cells and sera of the donor and recipient should be made a routine 


procedure. 
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In conelusion it may be said that some of the points in favor of the 
adoption of the International Classification are: 

1. It appears to offer a logical and tactful solution in securing an inter- 
national uniform terminology. 


2 It has a more scientific basis. 


3. The compatible blood groups are more easily remembered, which inei- 
dentally facilitates teaching. 

4. No change in principle is required, merely substituting letters for 
numbers. 

5. It is the idea of the discoverer of the principle of blood grouping, and 
its adoption therefore would really be in his honor. 


REFERENCES 
Landsteiner, K.: Zentralbl. Bakteriol., 1900, xxvii, 361; Wien. klin. Wehnsehr., 1901, xiv, 
1132. 
Deeastello, A. von, and Sturli, A.: Miinehen. med. Wehnschr., 1902, xlix, 1090. 
Hektoen, L.: Jour. Infect. Dis., 1907, iv, 297; Jour. Am. Med. Assn., 1907, xlviii, 1739. 
Jansky, J.: Klinicky Sbornik, 1907, viii, 85. 
Moss, W. L.: Trans. Assn, Am. Phys., 1909, xxiv, 419; Johns Hopkins Hosp. Bull., 1910, 
<Et, _ 
Dungren, E. von, and Hirsehfeld, L.: Ztsehr.. Immunitatsf., 1910, vi, 284; 1911, viii, 527. 
Jour. Am. Med. Assn., Jan. 8, 1921, Ixxvi, 130. 
Doan, C. A.: Physiological Reviews, 1927, vii, 1. 
Jour. Am. Med. Assn., April 30, 1927, Ixxxviii, 1421. 
Stitt, E. R.: Practical Bacteriology, Blood Work, and Parasitology, 1927, ed. 8, p. 
Circular letter. Serial No. 461, Medical Department, U. S. Navy, Feb. 28, 1928. 
Circular letter, No. 7, Medical Department, U. S. Army, March 5, 1928. 


PRACTICAL USES OF HEPARIN 


By C. I. Reep, Pu.D., Dauuas, TEXAs 


T IS the purpose of this paper to bring to the attention of those interested 


certain practical uses of heparin suggested by actual experience extending 
over several years. Howell and Holt! first described this substance and the 
senior author has sinee published several communications °° on its chemical 
nature and reactions, and quite recently has described*® a method of purifying 
heparin to a high degree. 

Mason* has employed this material in intravascular experiments on ani- 
mals and also has employed it in transfusion in 33 human subjects. In some 
cases subjeetive symptoms occurred suggestive of toxicity from impurities. 
He has further suggested its use in prevention of thrombosis.*” This work did 
not come to our attention until quite recently. Independently and without 
knowledge of Mason’s experience, heparin was employed intravaseularly in 
about 200 experiments on dogs (Reed’*). 

Following its suecessful intravascular use’ in etherized dogs, it seemed 
possible that it might be used in blood for transfusion purposes. In a per- 

*From the Departments of Physiology, Baylor Medical School and University of Chicago. 
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sonal communication to me in 1925, Prof. Howell suggested certain lines of 
investigations that should precede any attempt to employ it on human pa- 
tients. These proved negative. It is not necessary to describe the experi- 
ments in detail. It is sufficient to state that in both normal and etherized 
animals (dogs and rabbits) heparin in concentrations up to 60 mg. (crude 
commercial preparation) per kilo of body weight has never been found to 
affect in any way the body temperature, the force or rate of the heart, blood 
pressure, concentration of blood cells, respiration rate or volume, salivary 
secretion, activity of smooth muscle, or neuromuscular excitability to gal 
vanic stimulation when given in single large doses. No efforts have been 
made to study its effects on the kidney. 

In one paper.*? Howell suggested that heparin in the form then obtain 
able contained some nitrogen, though the more highly purified form now ob 
tainable contains no nitrogen or phosphorus. Prompted by the earlier report 
Reed and Lamson® decided to investigate the possibility of sensitization of 
guinea pigs. With one lot of heparin a few animals displayed symptoms sug- 
gestive of anaphylaxis. But subsequent similar tests with other lots proved 
entirely negative so that it can be stated that neither toxie nor allergic symp 
toms result from repeated doses to guinea pigs. These negative results are 
readily explained by Howell’s recent findings that this substance is a carbo 
hydrate body, probably a derivative of glveuronie acid.’ 

Howell has classified this substance as an antiprothrombin. In very small 
amounts, depending on the extent of purification, it will inhibit clotting of 
blood until hemolysis oceurs. And it has been determined’ that its inhibitory 
power is still effective when added some time after the blood is drawn. In 
some cases there was complete inhibition when heparin was added within 
thirty seconds of the termination of clotting time as determined on norma! 
blood. From this it is apparent that the particular point at which heparin 
is effective occurs quite late in the total process of clotting. 

On account of the relation of clotting to anaphylactic symptoms* a num 
ber of investigations have been undertaken to discover whether heparin modi 
fies these symptoms. Keyes and Strauser® and Van de Carr and Williams' 
have found that in pigeons and guinea pigs sensitized to horse serum heparin 
prevented or modified the symptoms of anaphylaxis produced by a ‘‘shock’’ 
dose of horse serum. Hanzlik, Butt and Stoekton,"' Hyde.’*? Waud," and 
Reed and Lamson" have failed to demonstrate such modification or protection 
This controversy, however, belongs to another field and need not be discusse« 
further here. But it is now certain that there are no harmful results from 
use of heparin in this connection. 

During the past three years a large number of blood analyses have been 
made in this laboratory in which blood samples were heparinized. Extensive 
comparisons with other methods of preventing clotting indicate that the pres 
ence of minute amounts of heparin required for this purpose does not interfere 
with any routine chemical determination. If very large amounts are used 
it may interfere with colorimetric readings but there is no oceasion for use of 
such quantities. Furthermore, intravascular injections of heparin do not 
modify any blood constituent ordinarily determined in laboratory work (in 
organic salts, sugar, formed elements). 
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Partos and Svee’’ have claimed that any agency increasing clotting time 
lowers blood sugar. This has not been confirmed in our experience with 
heparin. : 

Rowntree and Shionoya" have employed heparin in a study of the mecha- 
nism of thrombus formation and have found that when the blood was cireu 
lated through a collodion tube, a white thrombus soon formed, even with large 
single doses of heparin, whenever there was any irregularity of the surface. 
This demonstrates the inhibition of fibrin formation. 

If blood is drawn rapidly, it may be heparinized after removing from the 
syringe. But if it must be drawn slowly, 1 or 2 mg. of heparin may be placed 
in the dry syringe. Because of the slow solubility of heparin, however, it has 
been found to be advantageous to moisten it with a minute drop of. salt 
solution. 

Professor Howell’s latest paper contains a report of eight successful 
transfusions made in human patients and two others in which there was an 
elevation of temperature, in all of which 1 mg. of heparin was added to each 
100 ¢.e. of blood. Such reactions have not been found in does or rabbits in 
this laboratory. 

It appears then that heparin is a highly specific substance which is re- 
markably inert in relation to all other plivsiologic funetions so far studied. 
SUMMARY 

Heparin is a specific substanee which while expensive as now supplied 
‘rromises to be of great value in scientific investigations. 

1. It may be used successfully in animal experiments where it is desired 
tu retain or restore intravaseular fluidity, without modifying in any way 
other funetions. 

2. It is of value in preserving fluidity of blood samples for chemical 
analyses, since it does not modify the chemical content of the more eom- 
monly determined constituents. 

3. It has been sueeessfully employed clinically in transfusions and all 
evidence available at present indicates that it may be so employed with safety. 
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A COMBINED PEROXIDASE AND WRIGHT’S STAIN FOR 
ROUTINE BLOOD SMEARS* 


By ALrrep HAMLIN Wasupurnx, M.D., San FRANCISCO 


URING the past five years various peroxidase reagents have been used 

by me in attempting to differentiate clearly between the blood cells of 
lvmphoeytie and those of myelocytic origin. It was desired to find a method 
of staining which would demonstrate in a clear-cut way not only the presence 
or absence of the peroxidase granules but also the essential characteristics 
of each cell as usually shown by a simple Wright’s stain. This would make 
it possible to determine the distribution of peroxidase granules in each in- 
dividual cell-type rather than merely the pereentage of leucocytes showing 
In addition it would enable the examiner to do a routine differen- 


eranules. 
To be of value for routine labora- 


tial white blood count at the same time. 
tory work, such a staining method should be easily performed and not too 
time-consuming. Moreover, the stains used should be stable enough so that 
good results could be obtained for at least six months. 

It is not the purpose of this paper to go into any discussion of the 
chemical reactions involved in the peroxidase reaction. Nor is it concerned 
with the exact value or limitations of peroxidase stains in general. The 
stains described by Graham," * MeJunkin,® Goodpasturet and Sato’ have 
all been used by me with more or less satisfactory results as far as a demon- 
stration of the peroxidase granules is concerned; but no one of them has 
fulfilled all the desired results described in the preceding paragraph. It is, 
then, the purpose of this paper to deseribe a new method for obtaining suc! 
results. It should be noted that no materials are used whieh have not been 
previously described by Graham, MeJunkin or Goodpasture, only the methods 


of preparation and staining have been altered. 
STAINS 


Solution No. 1—This first stain is a modification of Goodpasture’s and 


contains: 


Benzidine Base 0.3 gm. 
Basie Fuchsin 0.3 em. 
Sodium Nitroprusside 1.0 ¢.c. (saturated aqueous sol. 


Ethyl Aleohol (95 per cent) 100.0 ce. 


The benzidine and fuchsin are dissolved in the alcohol in the order named 
Then the saturated solution of sodium nitroprusside is added. <A slight pre 
cipitate may form at the bottom of the flask but does not interfere with the 
efficacy of the stain. This solution will give consistently good results for eight 

*From the Department of Pediatrics, University of California Medical School, San Fran- 


cisco. 
Received for publication, May 8, 1928. 
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to ten months. (I have obtained satisfactory stains from one lot which had 
been kept in a plain glass dropping bottle for more than a year.) 

Solution No. 2.—This second solution is also a modification of Goodpas- 
ture’s stain, containing: 


Hydrogen Peroxide 5 to 6 drops 


Tap Water 25 ¢.¢. 


In order to obtain the best results this solution should not be over forty- 
eight hours old, but it will give fairly good results for three to four weeks. 
The ease with which it is made up offsets the possible disadvantage of so 
unstable a solution. The hydrogen peroxide itself, if originally fresh, will 
keep for about six months in a dark, well-stoppered bottle. 

Solution No. 3——Ethyl Aleohol (95 per cent) 

Solution No. 4.—Wright’s Stain. 

The variations so frequently observed in different lots of Wright’s stain, 
when it is used for routine blood smears, become much more pronounced when 
it is used as a counter-stain. I have tried out many different lots of powdered 
Wright’s stain, both as made up by technicians ard in my own laboratory, 
but the results have been exceedingly uncertain. Therefore, it seems safer to 
advise the use of a Wright’s stain which is made up ready for use by some 
reliable commercial firm. (The stains to be deseribed in this paper were all 
made with that of the National Aniline and Chemical Co., Ine., New York.) 

Solution No, 5—Water. 

Tap water has been used with most satisfactory results in such widely 
separated p'aces as New York, Massachusetts, Oregon, and California. 
Freshly distilled water may be substituted, if desired, but has no particular 
advantages. Distilled water which has stood for some days in the laboratory 
is distinetly less reliable than tap water. 


METHOD OF STAINING 


In order to obtain the clear-cut stain deseribed below, the following pro- 
cedures must be carried out with reasonable exactness: 

1. Smears should be made, preferably on cover slips, thinly spread, and 
allowed to dry in the air. They should be stained within three to four hours, 
if possible, since the peroxidase reaction cannot be relied upon in smears over 
twelve hours old unless they have been well protected from light and air. 

The subsequent directions are for cover slip smears. ) 

2. The cover slip is flooded with 10 drops of solution No. 1 and allowed 
to stand one to one and one-half minutes. 

3. Five drops of solution No. 2 (about one-half the quantity of No. 1) are 
added to the cover slip without pouring off the No. 1 solution, and allowed to 
stand three to four minutes. 

4. The slip is then washed thoroughly in tap water (one-half to one 
minute), 

5. While still wet it is flooded with 95 per cent aleohol and allowed to 
Stand three to four minutes, or until completely decolorized (i.e., when there 


1s nO more pink visible to the naked eye). 
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6. It is then washed thoroughly under the tap and dried. 

7. The cover slip is then flooded with 8 drops of solution No. 4 (Wright’s 
stain) and allowed to stand for two to three minutes. 

8. Twelve to 14 drops of tap water (one and one-half times as muel) 
water as Wright’s stain) are added and allowed to stand for twenty to forty 
five minutes. (Most normal and many abnormal bloods will stain well in 
twenty to twenty-five minutes but certain abnormal bloods, particularly the 
leueemie bloods, require thirty-five to forty minutes.) 

9. The cover slip is washed briefly under the tap, flooded with 95 per 
cent aleohol for three to five seconds and immediately washed under the tap 
for ten to fifteen seconds. 

10. It is then dried and mounted. 

The experiment of placing this stain in the hands of medical students and 
interns has resulted in the knowledge that good stains may be obtained onl) 
by adhering quite closely to the above directions. 


DESCRIPTION OF TLIE RESULTING STAIN 


When the above mentioned procedures have been faithfully carried out 
there results a stain which shows both the peroxidase granules and most of 
the salient characteristics of the various cells which may be seen with 
Wright’s stain alone. The following description of different cell-types is 
based upon examinations of several hundred smears taken from normal bloods 
as well as from patients suffering from a great variety of complaints. Most o! 
the patients were infants, children, and young adults. The diseases studied 
included acute and chronic infeetions with and without leucocytosis, metabolic 
disturbances, secondary anemias of all kinds, leucemias with and without 
leucoeytosis, neoplasms, purpuras, hemophilia, hemorrhagic disease of the new 
born, malaria, one encephalitis, one aplastic anemia, and one chloroma. The 
blood of both normal and premature newborn infants has also been examined 
Consequently there has been ample opportunity to observe almost every kind 

of cell which may appear in the circulating blood. 

As a control, smears taken at the same time, and stained with Wright's 
stain alone, have always been compared with those stained with the combined 
peroxidase and Wright’s stains. In addition a good many of the abnorma 
bloods have been examined at the same time with vital staining of fresh prepa 
rations, using neutral red (Griibler) and Janus green (National Aniline and 
Chemical Co.). This latter procedure has proved of especial value in differen 
tiating between the various mononuclear eells, i.e., lymphocytes, monocytes 
and endothelial phagocytes.°® 

The normal polymorphonuclear neutrophil is so full of the large black 
peroxidase granules that frequently the characteristic pleomorphic pur 
ple nucleus is the only other element visible. But in the few polymorphonu 
clears which usually show a smaller number of the black granules, the cyto 
plasm may be made out as finely granular and either neutrophilic or slight!) 
pinkish. In certain abnormal bloods, notably in the myelogenous leucemias. 
some of these cells may have very few or no peroxidase granules. The cyto 
plasm of these cells frequently appears to be vacuolated, suggesting that the) 
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are degenerate forms in which the substance producing the peroxidase reac- 
tion has already disappeared. 

The eosinophils are equally characteristic. Their nuclei stain the usual 
purple, as with Wright's stain, and the large eosinophilic granules take on 
the deep black of the peroxidase stain but remain refractile as always. This 
gives them the appearance of very large black granules whose center is 
slightly paler than the periphery and of a brownish tint. 

The basophils are the only normal eells which are hard to classify with 
this stain, since the basophilie granules take on the black of the peroxidase 
reaction so that their differentiation from neutrophils is difficult. But the 
granules are slightly larger and tend to be arranged more thickly at the cell 
edges. The nucleus is also to be distinguished as less pleomorphic and of a 
paler purple or even lavender color, compared with that of the neutrophil. 

The lymphoeytes never show any peroxidase granules. Their character- 
istics by this staining method are identical with those seen in a good Wright’s 
stain. 

The endothelial type of large mononuclear cell usually shows a scattering 
of black granules which tend to be present largely in groups. The remainder 
of the cell stains as with Wright’s stain alone. That is, the nucleus is a slightly 
paler shade of purple than that of the neutrophils or lymphocytes while the 
cytoplasm shows a slate-grey homogeneous background with fine pinkish granu- 
lation, unevenly distributed. Oceasionally one sees these cells with only one 
or two or even without any peroxidase granules. This finding was noted 
particularly in two cases which showed abnormally large numbers of these 
cells in the circulation. The suggestion is made that this type of cells shows 
granules only when material which contained peroxidase has been phago- 
evtosed. 

The large mononuclear cells which are neither lymphocytes nor endothe- 
lial eells invariably show few to many peroxidase granules. These are best 
deseribed as monocytes.° Their peroxidase granules usually appear smaller 
than those in the neutrophils and more diffusely distributed throughout the 
cell than is the ease with the endothelial type of mononuclear. The nucleus 
and cytoplasm stain as with a simple Wright’s stain. That is, the nucleus is 
purple and the cytoplasm very finely granular, giving the impression of a 
homogeneous blue-grey until one examines it closely enough to observe the 
presence of granulation. Occasionally these cells, like the neutrophils. are so 
full of black granules that their cytoplasm is obscured. 

Myeloeytes usually show some peroxidase granules. The number may 
vary from 2 or 3 to a score or more, so that the cell is as full of granules as a 
mature neutrophil. The myeloeytes which are less granular by Wright’s 
stain show fewer peroxidase granules. In cases of acute myelogenous leuce- 
mia, when the blood stream is flooded with myelocytes in all stages of matur- 
ity with eosinophilic, basophilic and neutrophilic granulation, the peroxidase 
granules may be less clear cut than normally. But there is no difficulty in 
determining their presence. 

Myeloblasts and lymphoblasts never show any peroxidase granules so 
that their differentiation is no more possible with this stain than with any 
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other, if a difference actually exists. Their appearance is identical with that 
seen in Wright’s stain alone. 

However, it is worth remembering that some of the large primitive leu- 
coeytes with deep blue eytoplasms and large round purple nuclei may be 
very early myelocytes whose granules are too few and small to be picked up 
with an ordinary Wright’s stain. Sueh cells will show a few black granules 
with the peroxidase stain, thus being marked as of myelogenous origin. In a 
case of leucemia recently seen by the author such a finding was of definite 
value in arriving at a diagnosis of myelogenous, rather than lymphatie, leu- 
cemia. 

The normal erythrocytes stain a greyish or brownish color with a tint of 
pink. The shade may be varied considerably by increasing or decreasing the 
length of the final decolorization process. (See ‘‘ Method of Staining,’’ See. 9.) 
Basophilie stippling and polychromatophilia may be demonstrated as clearly 
as with Wright’s stain alone. On several occasions peroxidase granules have 
been demonstrated in immature nucleated red blood cells, but this is not the 
usual finding. Malarial parasites are slightly less visible than with Wright’s 
stain alone. 

The platelets stain exactly as with a simple Wright’s stain. They never 
show any peroxidase granules. 


SUMMARY 


A new method has been deseribed for the demonstration of the peroxidase 
reaction in white blood cells. 

The process consists of three steps: staining with a modification of 
Goodpasture’s stain; decolorizing with 95 per cent aleohol; and counter- 
staining with Wright’s stain. 

In modifying Goodpasture’s stain a solution has been obtained which will 
remain stable for eight to twelve months. 

A detailed description of the resulting stain is presented. 

By this method one may obtain a clear-cut picture of the peroxidase 
eontent of each cell without interfering with their routine classification as 
with Wright’s stain alone. 
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ACCURATE COLORIMETRIC TECHNIC FOR BLOOD AND TISSUE 
CHOLESTEROL ESTIMATIONS* 


by BeauMonT S. CorNewu.+ M.D.. Toronto 


BLOOD CHOLESTEROL 


rPYHE dependability of any colorimetric method for blood cholesterol may 

be judged, in a practical way, from the closeness of check determinations 
on samples of a given specimen of blood. Where absolute accuracy is neces- 
sary one must of course be sure that extraction is complete. It is surprising 
though, how difficult it is to obtain accurate checks with such thoroughly 
vood methods as those of Bloor,’ Sackett? Myers and Wardell,’ Leiboff,' 
through no fault of the methods, but rather because of incomplete control 
of the teehnie. 

I find that among the important points in technie, the nature of the ex- 
traction, the volumes of solvents, the nature of the standard solution, are 
all deserving of special care, while for the colorimetric comparison of speci- 
men and standard samples, one must standardize very accurately the factors 
of light, temperature and maturation time. 

What is herewith presented is not to be considered in any sense a new 
method, but rather the deseription of a technic which has proved highly 
accurate and which ean be recommended where small differences are to be 
detected, without resort to the laborious gravimetrie method of Windaus and 
its modifications. 

Extraction—In Bloor’s method and that of Sackett’s modifieation, the 
drop precipitation in an alcohol-ether mixture causes, I believe. a most com- 
plete extraction, and one even more complete than can be obtained by any 
method in the case of tissues. But the final heating of the precipitate to 
the boiling point causes a brownish pigment to disperse throughout the mix- 
ture. Whether as Luden’ contends, this interfering coloration is due to 
bile derivatives or not, I do not know, but it gives rise in the Burehard- 
Liebermann reaction to a confusing greenish shade which renders comparison 
With a standard solution sometimes inexact. Moreover, the amount of this 
brownish pigment seems proportional to the length of time the precipitate 
is heated. The diffieulty can be overcome by omitting this heating alto- 
gether. Such extraction at room temperature is not at the expense of com- 
pleteness, for the residue after filtration may be dried and extracted with 
chloroform in a Soxhlet for an hour without obtaining sufficient cholesterol 
to give even a faint Liebermann reaction. 


*From the Banting and Best Chair of Medical Research, University of Toronto. 
Received for publication, May 18, 1928. 
; Research Assistant. Work done in the laboratories of Prof. Velyien E. Henderson, De- 
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Volumes and Temperatures of Solvents.—Larger volumes, more washings 
and close regard for constant temperature in measurements are all of impor- 
tance. Three c.ec. of blood are precipitated in 75 ¢.c. of a 2 to 1 aleohol-ether 
mixture and the flask, as well as the residue on the filter paper is washed 
with an additional 50 ¢.ce. of the same mixture. This is reduced by dis- 
tillation to about 90 ¢.c. and made up to 100 ¢.c. in a volumetric flask at a 
standard temperature (in this work 21.5° C.). Of this, 50 ¢.¢. are at once 
pipetted into a 150 ¢.c. Erlenmeyer flask and evaporated almost to dryness in 
a boiling water-bath, the last few drops being removed in vacuo, while the 
flask is still hot, in order to avoid overheating of the residue, a notorious wa) 
of spoiling the color reaction. During the evaporation on the water-bath the 
flask should be topped by a smali funnel to avoid loss by splashing. The dried 
residue and the funnel are then washed three times with 7 ¢.c. portions of 
boiling pure chloroform, these extracts united and made up to 25 ¢.e. at 21.5° C. 
From this flask 10 ¢.c. are taken for the colorimetric comparison. 

Standard Solution.—lt is seldom stated by authors whether in making 
their standard solution they have used free cholesterol, an ester, or a mixture. 
Some commercial preparations merely labelled ‘‘Cholesterol’’ were found to 
be virtually all ester. Where comparative results alone are required either 
free cholesterol or an ester may be used as a standard; when measuring ab 
solute amounts the standard must be of known composition. The standard 
used here was made from pure free cholesterol. The latter was made from 
commercial preparations by hydrolysis with sodium ethylate and repeated 
recrystallization from aleohol and then from ether. Of this produet, after 
thorough drying for twenty-four hours at 100° C., 50 me. were dissolved in 
500 ¢.c. of pure chloroform at 21.5° C. The standard was kept in a glass 
stoppered bottle in the refrigerator to prevent evaporation and always slowly 
warmed to 21.5° C. before taking a 10 ¢.c. sample for use. 

Colorimetric Determination —There must be a separate standard specimen 
for each blood specimen, when several are being run through together, and 
both specimens treated in exactly the same way. Thus if there are three 
blood samples there will be three standard tubes, or six tubes in all. It mat- 
ters a great deal whether the light employed is uniform or otherwise, whether 
the color reaction develops at the same or a different temperature in the two 
tubes, and whether both tubes do or do not mature for the same length of 
time. 

I employed a single constant source of light, a 200 ¢.p. nitrogen bulb 
in a dark room. The bulb was installed on top of a desk and a cirele drawn 
around it with red paint so that as many specimens as desired could be set 
equidistant from the light and thus receive equal illumination. 

Temperature variations, even with a constant maturation time, give varia 
tions in coloration. Also, since the Liebermann reaction is exothermic, there 
often occurs rapid evaporation with blowing out of stoppers and consequent 
change in volume of the specimen. Temperature difficulties were reduced to 
a minimum in the following way: Glass-stoppered standard eylinders of 
15 ¢.c. capacity were employed. Two cylinders, one containing 10 ¢.¢. of the 
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chloroform extract and one containing 10 ¢.c. of the standard solution, were 
first of all immersed for two minutes in a bath of ice water which had previ- 
ously been allowed to come to equilibrium in the refrigerator. This brought 
the temperature of the specimens to 3° C. Then 0.2 ¢.c. of pure H,SO, were 
added to each eylinder, the stoppers replaced, the cylinders shaken well and 
returned to the ice water-bath for one minute to control the heat production. 
The cylinders were then removed and 2.0 ¢.c. of pure acetic anhydride added 
to each, both eylinders stoppered, inverted once to mix, and returned to the ice 
bath for a final one minute. Both were then removed and set upon the red 
line around the lamp. The time at which each pair of eylinders was first 
placed in the bath was taken as the zero hour from which the time for read- 
ing that pair was ealeulated. For all pairs, the same number of minutes 
elapsed between this first immersion and the reading. One pair ean be thus 
prepared every five or six minutes and a reading ean be made, after matura- 
tion, in the same length of time. . 

With the temperature of the dark room at 18 to 20° C. it was found that 
the eylinders thus prepared at a low temperature, develop their color slowly 
and at a regular rate. The low temperature usually causes a milkiness of the 
chloroform which always disappears on adding the anhydride. The eylinder 
containing the blood extract always matures a little in advance of the stand- 
ard eylinder. Moreover the specimen eylinder usually passes through an 
early pink phase of color. a phenomenon not noted when the reaction occurs 
at higher temperatures. 

After a period of forty-five minutes from the time when the evlinders were 
first placed in the ice bath, both sample and standard have reached maturity, 
a beautiful clear, bluish-green color, which remains unchanged for a further 
period of fifteen minutes. It was my practice to make the comparison pre- 
cisely at the end of forty-five minutes. 

A Duboseq colorimeter was used with the standard plunger usually set 
at 10 mm. and ten successive readings made and averaged. It is well to have 
three or more strengths of standard solution on hand and to use the one 


whieh most nearly matches the color of the specimen. 


Calculations: 
standard reading — 100 


; — number of milligrams per 100 ¢.c. of blood, 


> 





‘ specimen reading 3 
After a couple of weeks’ practice a surprisingly good degree of accuracy 
was developed by this technic, as indicated by the following pairs of figures, 
chosen at random, each pair representing parallel determinations on two 
} ee, separate samples of the same specimens of whole blood of the dog. 


eer ee {Sample 1.—126 mg. per 100 c.e. 
—— ) Sample 2.—128 mg. per 100 e.c. 
0 \ Sample 1.—132 mg. per 100 cc. 
Specime 

bpecimen 51 / Sample 2.—130 mg. per 100 c.c. 


Sample 1.—138 mg. per 100 e.e. 


Specimen IIT } 


i, 
Sample 2.—139 mg. per 100 e.e, 
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In checking this method with the digitonin-precipitation gravimetric 
method, the technie of Fex® was used for extracting the 50 ¢.c. sample, the 
method of Gardner and Fox’ was used for hydrolysis, and the method of 
Fraser and Gardner® for the estimation. The results of two such comparisons 
are given herewith: 


\ Colorimetrical estimation 175 mg. per LOO e.e, 

BR 4 : : ; ; I 
Gravimetric estimation 175.82 mg. per 100 ee, 

| 


I \ Colorimetrical estimation 152 mg. per 100 ; 
/ Gravimetrical estimation 149.36 mg. per 100 e.e, 


The slightly higher figure obtained by the colorimetrie method is not due, 
as is usually supposed, to interfering coloration (since there was none pres 
ent) but is due, I believe, to the fact that aleohol-ether extraction is more 
complete than Fex’s method can be made to be. 

Throughout the present research on the behavior of blood cholestero! 
after meals, which will be separately published, I have allowed myself a 2 per 
cent error because this amount of error can be readily shown to be inherent 
in the actual reading of identical standard samples in the Duboseq instrument 


TISSUE CHOLESTEROL 


The use of colorimetric methods for tissues has to some extent fallen into 
disrepute because of the frequency of interfering colorations. Where the lat 
ter can be avoided, as in the present work, there seems no objection to using 
the method. The whole problem here is to obtain a method of extraction at 
once convenient, thorough, and free from the major difficulty just referred to 

For two months I experimented with different methods of drying and the 
use of various solvents (chloroform, aleohol, ether, all at various tempera 
tures) both directly and in Soxhlets, and in modified Soxhlets where the 
repeating extractions occurred at many temperatures from 10° C. up. 

All drying of tissues preparatory to extraction was finally abandoned 
Similarly all solvents were abandoned except ether, because the others took 
from the tissues substances responsible for interfering colorations in the Lie- 
bermann reaction. 

Fex’s’ method of extracting an alkaline emulsion of fresh tissue with 
ether, which enjoys the recommendation of Gardner and Fox’ for gravimetric 
work, was found to satisfy the requirements well. 

The required weight of mineed fresh tissue is mixed with twice its weigh! 
or more of 2 per cent caustic soda and allowed to digest about twelve hours 
at room temperature. The flask is then put on a boiling water-bath for thirt) 
or forty minutes. On removing and shaking, the tissue will be found to have 
gone almost completely into solution. (Where esters are to be estimated it is 
better to allow digestion to continue for only three or four hours.) 

Fex then extracted in a separator with ether, permitting the mixture to 
stand twelve hours for complete separation. Gardner and Fox found it usu 

ally necessary to make more than two separations. I found this process could 
be greatly shortened and made slightly more complete by the following 
technic: 
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The cooled, alkaline digest is mixed by shaking with ether in a separator 
and a safe separation made at the end of eight or ten minutes. This process 
is repeated five times and the ether saved. Then three further extractions are 
done in glass-stoppered centrifuge tubes, the tubes being centrifuged at moder- 
ate speed for ten minutes each time to assist separation, and the ether si- 
phoned off. Finally three more similar extractions are made in these centri- 
fuge tubes, but with exeess of NaCl added to the alkaline digest to hasten 
separation. 

The ether extracts are united and washed three times with water to re- 
move alkali, salt and other water soluble substances. This is facilitated by 
keeping the volume of the water small in comparison with the amount of 
ether at each mixing. The wash waters are then united and washed three 
times with ether, the ether washings being added to the ether extraet. This. 
process is facilitated by employing large proportionate volumes of ether. 

This procedure was found to remove all but a trace of the cholesterol of 
the tissue, a trace too small to be estimated, but constituting possibly 0.05 per 
cent of the total amount of sterol present. 

This washed ether extract is the same as employed by Gardner and Fox 
for gravimetric estimation. The author found that on distilling off the ether 
to dryness and on taking up the residue in hot chloroform, and then proceed- 
ing as in the technie for blood, a perfect color match was obtained for ecom- 
parison with a standard cholesterol solution. 

The same character of standard solution, and the same precautions as to 
light, temperature, and maturation time were employed as described in the 


first seetion of this article. 


Calculation: 
Standard reading ——— : ee 
—_ megeoees as -x dilution of sample = number of milligrams 
ample reading in the tissue extracted. 


Oceasionally, but very seldom, a slight discoloration may occur in the 
sample eylinder, being indicated by a brown color on the addition of sulphuric 
acid and a muddy green on the addition of the anhydride. When this oeceurs 
it is due either to insufficient washing with water, or to imperfect separation 
in the separator. 

One should be prepared also for the occurrence of unusual, but harmless, 
pinks, salmon-shades and purples which sometimes develop early in the cold 
sample eylinder and which represent phases of color development preliminary 
to the final bluish-green seen at the end of forty-five minutes. 

In checking this technie against the gravimetric, the modification of Fex’s 
method was used for extraction, the method of Gardner and Fox was used 
for hydrolysis and that of Fraser and Gardner for estimation. 

In order to obtain a sufficiently large amount of cholesterol for ease in 
handling, some commercial cholesterol was added to a Fex extract of ecow’s 
gastrie mucosa (tripe). Aliquot portions of this solution were taken and sub- 
jected to both gravimetric and colorimetric estimation. 
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Results: 


. 13 colorimetric method, 0.199 grams 
Sample - 


By gravimetric method, 0.196 grams 


i ) By colorimetric method, 0.216 grams 


Sx 4 * : 5 
ample ) By gravimetric method, 0.215 grams 


Sample t11 ) BY colorimetric method, 0.202 grams 
7 By gravimetric method, 0.206 grams 


I confess that I found the gravimetric technic extremely difficult and 
that, in my hands, it contained a 2 per cent maximum error which was no 
better than the 2 per cent error in the colorimetric. But, for the comparative 
purposes of the problem for which the technie was developed, it seemed to 
satisfy the requirements quite well. 

Control Used to Correct for Blood Contained in Tissue.—-Where one wishes 
to know the amount of cholesterol in a piece of tissue it is desirable to make 
a deduction for blood contained in the tissue, the balance representing the 
actual tissue sterol proper. This can be readily done if, in doing periodical 
tissue sampling, a blood sample be taken from a vein at approximately the 
same time. The tissue on removal is washed with water, blotted, weighed and 
minced. The mineed tissue is placed in a 0.4 per cent solution of ammonia 
and set on the desk for two hours with occasional shaking. With this treat- 
ment the tissue pales and the hemoglobin of the contained blood passes into 
solution imparting a pink or red color to the ammonia solution. Some of this 
solution is then poured into a graduated eylinder, and into an identical eylin 
der containing an equal volume of fresh 0.4 per cent ammonia, some venous 
blood is dropped from a calibrated pipette until the colors match. 


Calculation: 


¥xf?x€ eae 
——” = amount of blood cholesterol in tissue, where 
V = amount of venous blood in c¢.c. 
T = volume of ammonia into which tissue was placed. 
C — amount of cholesterol in 1.0 ¢.c. of venous blood sample. 
t — volume of ammonia from tissue flask used for the hemoglobin comparison. 


When the comparison is finished, the ammonia solution removed from 
tissue flask is poured back into the flask, and enough caustie soda added to 
render the solution 2 per cent, as required in Fex’s method. During the 
subsequent heating on the water-bath, the ammonia is of course driven off 

Appreciation and cordial thanks are tendered to Dr. V. E. Henderson 
and Dr. G. H. W. Lueas for much consultation and assistance in theory and 
technic. 
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CELLULOID CORROSION TECHNIC FOR STUDY OF NORMAL AND 
PATHOLOGIC VARIATIONS OF THE ARTERIES 
OF THE KIDNEY 
By Netsoxn W. Barker, M.D., Rochester, MINNESOTA 

HE celluloid corrosion method for demonstrating and studying blood 

vessels has been used widely for many years. Schiefferdecker, in 1882, 
was the first to describe the method and sinee then numerous articles in the 
literature describe improvements in the composition of the injection mass, 
in the types of apparatus, and in the method of carrying on the injection. 

The technie used at The Mayo Clinic in a study of the norma! and patho- 
logic variations of the arteries of the kidney is fundamentally that reported 
by Huber in 1906, with the modifications by Hinman, Morrison and Lee-Brown 
in 1923, by Morrison in 1926, by MeIndoe, and by Counseller and Melndoe, 
in 1926, in their work on the liver. It is adaptable for different organs, but 
slight changes are necessary for each. It is possible to inject the arterial sys- 
tem of the normal kidney completely and consistently as far as the ecapil- 
laries, and the method has been used to compare the arterial casts of normal 
kidneys with those exhibiting various types of renal lesions, particularly 
nephritis. 

TECHNIC 

Removal of the Organ.—In the removal of the organ the intact kidney, 
the intact renal artery. with a small portion of the aorta attached, and a 
small amount of perirenal connective tissue without a great deal of perirenal 
fat are included. The tissues should be obtained as soon as possible after 
death and should not have been previously subjected to formalin, embalming, 
or preserving solutions. The reason for this is that technical difficulties are 
in direct proportion to the degree of postmortem degeneration which has 
taken place. Usually if more than five hours elapse after death before the 
specimen is obtained the walls of the vessels may be considerably softened 
and weakened. 

Cannulas—Glass cannulas with smooth tips and definite but smooth 
shoulders are used. The cannula is inserted into the aortie orifice of the 





' *Work done in the Section on Pathologic Anatomy, The Mayo Clinic. Read before th: 
nternational Association of Medical Museums, Washington, D. C., April 30, 1928. 
Received for publication, May 26, 1928. 
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renal artery and tied tightly behind the shoulder with a strong string or 
heavy thread. 

Washing.—The cannula is then connected with the cold-water tap by a 
rubber tube and the tap turned on slightly. If the pressure becomes too great 
the tube will separate from the cannula. Washing is carried on with the 
kidney immersed in cold water to prevent, as far as possible, further post- 
mortem degeneration. The washing is kept up for three hours or longer if 
the water coming from the renal vein is still blood-stained. Warm physio- 
logic sodium chloride solution has not been found to possess any advantage 
over cold tap-water for washing. 

Drying.—The purpose of the drying is to remove only a moderate amount 
of water from the kidney and collapse the larger vessels. The kidney is 
wrapped in towels and placed in an ice box under a 500 gram weight for at 
least two hours. It may be left there as long as twelve hours. 


















































Fig. 1.—Injection apparatus: a, air line; b, needle valve; c, pressure bottle: d, mercury mono- 
meter; e and f, injection bottles; g, clamp; h, sink with running water. 


Leaks.—To prevent leaks all the small branches of the main renal trunk 
are tied as well as all the perforating capsular arteries which were necessarily 
torn or cut in removing the kidney from the body. This procedure is very 
important since leaking constitutes the major technical difficulty. An uncon- 
trollable leak will spoil the whole injection. The method I have used is to 
hold the kidney under water and either blow or force air under slight pressure 
through a tube attached to the cannula. The small torn vessels are identified 
by the bubbles, caught with artery forceps and tied carefully and thoroughly 
with a heavy thread. 

Apparatus.—Fig. 1 shows the apparatus used (modified from that used 
by Counseller and MeIndoe). Formerly a carbon dioxide tank was used as 
a source of pressure. An air line with continuous pressure as high as 500 
mm. of mercury from a machine pump is preferable to a gas tank and is used 
now for all such work at The Mayo Clinic. The needle valve is important 
since it regulates the pressure for the entire apparatus. The pressure bottle 
has a sealed cork with four glass tubes perforating it. One is attached to 
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the air line, one to a mercury manometer and two are available for injection 
bottles. By attaching Y tubes to these the number of injections carried on 
at a certain pressure can be increased indefinitely. The injection bottles 
hold 600 ¢.ec. Rubber corks are perforated by a long and a short glass tube 
and are tied in tightly when the bottles are filled with the injection mass. 
All glass tube ends are flanged and the rubber connections tied tightly be- 
hind these flanges. 

Injection mass.——Old roentgen-ray films are a cheap and _ satisfactory 
source of celloidin. The silver emulsion is washed off and the films thor- 
oughly dried. As a stock solution, the mass is made up as follows: roentgen- 
ray films, 10 gm.; gum camphor, 8 gm.; acetone, 100 ¢.c. For deep injection, 
one part of this mass is diluted with four parts of acetone, making a formula: 
roentgen-ray films, 2 gm.; gum camphor, 1.6 gm.; acetone, 100 ¢.c. For 
coloring matter alkanet (first described by Huber) has been used, the dye 
being extracted from erude alkanet root with acetone. It is not an attrac- 
tive red but it is soluble in acetone and unchanged by strong hydrochlorie 
acid. If contrast colors are desired, Windsor and Newton oil paints (de- 
scribed by Counseller and MeIndoe) are satisfactory, but they are not soluble 
in acetone and the suspension does not penetrate as deeply as the mass with 
a soluble dye. 

Injection—The apparatus is connected and the tube leading from the 
long arm of the injection bottle is filled with the injection mass and clamped 
near its end. This is connected with the cannula in the renal artery and tied 
tightly over it. The pressure is then raised to 400 mm. of mercury and the 
clamp released, allowing the mass to enter the renal artery suddenly at this 
pressure. Probably the maximal penetration is secured during the first few 
minutes. If there are any other small leaks they are immediately controlled 
by clamping and tying. At the end of an hour the pressure is reduced to 200 
mm. of mereury, and kept there for from seven to ten days. The purpose of 
this is to insure solid branches. Thicker solutions of the mass may be added 
to the original injection bottle one or two days after the beginning of the 
injection if it is desirable to shorten the time of the injection. Care is taken 
not to permit air to enter the injection tube. During the injection the kidney 
is immersed in a sink filled with cold running water. At the end of the in- 
jection a clamp is placed on the tube near the cannula and the tube cut above 
it. The kidney is then allowed to remain in the water for twenty-four hours. 

Corrosion ——The cannula is cut out of the end of the artery and the 
kidney placed in commercial hydrochlorie acid. After from two to four days 
it is taken out and washed and if corrosion is not complete it is replaced in 
the acid and the process repeated until the cast is clean. The kidney is 
washed by immersing it in water and playing a fine stream of water on it; 
the washing cannula is also held under water. Care is taken not to break 
any small branches of the east. 

Mounting.—About a fourth of the cast is cut away in order to expose the 
internal branches and to have material for microscopic examination. This por- 
tion is kept in water and the remainder of the cast is dried, then sprayed with 
a thin solution of clear varnish from an ordinary throat spray and mounted 








~60 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


dry on a sheet of heavy white celluloid in a partial vacuum jar, according to 
the method of Lundquist and Robertson. Small fragments are cut from the 
piece kept in water and placed on hanging-drop slides in water to be studied 


with the microscope or they may be permanently mounted on these slides in 
glycerin and the cover slips sealed with asphalt. They ean be studied best 
with a 32 mm. objective. 

Comment.—The important points in the technic are: (1) complete wash 
ing of the vascular system of the specimen, (2) tying off all torn vessels, (3 
a thin injection mass: roentgen-ray films, 2 gm.; camphor, 1.6 g@m.; acetone, 
100 ¢.¢., (4) high initial pressure, 400 mm. of mereury, (5) maintenance o} 
the injeetion under pressure of 200 mm. of mereury for from seven to ten 


days, and (6) eareful washing of the east. 
ADVANTAGES OF THE METHOD 


1. The easts are easily handled, studied, demonstrated, photographed 
and preserved, or they may be cut up, and the course of each vessel traced 

2. The arterial tree only is injected and this as far as the capillaries 
The veins are not injected and thus do not obscure the picture. 

3. Small fragments of the east may be studied under the binocular micro 
scope; thus details of the finer arterial branches are revealed. 


4. The presence or absence of anastomosis is easily detected. 
DISADVANTAGES OF TILE METHOD 


1. The destruction of the kidney precludes the possibility of obtaining 
microscopic sections. However, if the two kidneys are of approximately equal 
size and weight, and gross abnormalities are not present, microscopic sections 
from one may be taken as a fairly good index of the other. Furthermore, if it 
is necessary to take a section from a kidney to be used for celluloid injection, 
it can be taken from one pole and the main interlobar branch of the renal 
artery to this region ligated. This can usually be identified before it enters 
the hilum. The end artery distribution in the kidney makes it possible to do 
this and still inject celluloid into the remainder of the kidney without leaks. 

2. The easts are fairly fragile. 

3. The easts are only of the lumina of the vessels at their maximal! 
dilatation. The arterial walls have corroded away and cannot be studied 
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TUBERCLE BACILLI AND ELASTIC TISSUE* 


A Rapip Mernop For STAINING Boru IN THE SAME PREPARATION 
By Isragi Rappaport, M.D... anp Ricuarp T. Eviison, B.S... M.D... PUILADELPHIA 


Wa since Ballin’ pointed out the great diagnostic and prognostie signifi 
cance of elastic tissue in the sputum of cases of pulmonary tuberculosis 
the need for a method rapid enough for routine clinieal use has been felt. 
Many methods of elastic tissue staining have been worked out and in many 
sanatoria for tuberculosis one or another of such methods has become part 
of the routine sputum examination. However, mass observation of the types 
and oeeurrenece of elastic tissue in the various clinical forms of pulmonary 
tnbereulosis has not appeared, chiefly because the methods were tedious and 
time consuming and necessitated the preparation and staining of a second 
smear in addition to the one stained for tubercle bacilli. Many attempts have 
been made to develop a simple method of staining both tubercle bacilli and 


elastic tissue in the same preparation, the most suecessful of these in recent 


vears being those of Bezancon and Brodiez? in 1922 and Jessen® in 1926. 


These methods permit the staining of tuberele bacilli and elastic tissue in the 
same preparation but are excluded from the routine of the busy elinieal labo 
ratory because of the time required, thirty minutes at the least. 

In our endeavor to investigate the occurrence and type of elastic tissue 
appearing in the sputum of patients with pulmonary tuberculosis we have 
worked out a modification of Weigert’s elastie tissue stain. This permits of a 
rapid staining of the elastic tissue in a simple direct smear. We found that 
the tuberele bacilli also take this stain in the same time and that by gentle 
decolorization and eounterstaining we had a smear in which all the tubercle 
bacilli as well as the elastie tissue fibers remained stained by the basie fuchsin. 
The method is really so very simple and quick that it proved to be more effi 
cient as the routine method for staining tubercle bacilli, even in eases in which 
elastie tissue was not to be looked for, than the usual Ziehl-Neelsen technic. 
After careful comparison we have convineed ourselves that it very often shows 
tubercle bacilli when no other method will do so. The reason for this ap 
pears to us to lie in the fact that this method entails considerably less tamper 
ing with the organisms than any of the other methods, no strong acids are 
used, no heating is done and only three steps taking in all only five minutes 
are necessary. 

SOLUTIONS AND METHOD 

Solution 1: 

Basic fuchsin 2 gm. 
Resorcin 4 gm. 
Water 100 e.e. 


*From the Home for Consumptives, Chestnut Hill, Phila 
Received for publication, May 21, 1928. 
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Dissolve and boil three minutes and then add 





Liquor ferrisesquichloride 15 ¢.e. 
Boil three minutes then filter and allow sediment to dry on filter paper for about 
one-half hour. 
Dissolve sediment on filter paper in 
Aleohol 95 per cent 100 ee, 
soil for a few minutes and filter. Bring volume of filtrate to 100 ce. with ad 


ditional 95 per cent aleohol and add 


Hydrochloric acid e.p. 3 Ce. 
Note: Any basie dye such as orcein, safranine, ete., can be substituted for thi 
fuchsin. 
Solution 
Hydre chlorie aeid c.p. 3 ¢.¢. 
Aleohol 95 per cent 100 e.e. 


Solution 


Aqueous methylene blue 


A selected particle of sputum should be smeared by gentle stroking in 
such a way that layers of varying thickness are produced, because bacilli are 
more easily seen in thin layers and elastic fibers are more apt to be found in 
thick layers. Too great maceration should be avoided as this may break up 
the natural relation of bacilli and elastic tissue. 

1. The dried smear is flooded with the stain (Solution 1) from three to 
five minutes according to the strength of the stain. 

2. The rinsed smear is then decolorized (Solution 2) to a faint pink and 
rinsed again. 

3. Counterstain with aqueous methylene blue. 

By this method both bacilli and elastic fibers appear a bluish purple, the 
fibers usually more deeply stained than the bacilli. The bacilli appear swollen 
and unusually large in spite of the faet that only the interior takes the dye 
and the waxy eapsule appears as a highly refractile shell inclosing the pur- 
plish rod. Occasionally this waxy capsule may contain very little or none o! 
the dye. These we have considered as being baciili possessing a minimum 
of acid fastness that would have prevented their recognition by a purel) 
acid fast staining method. The elastic fibers stain various shades of bluisl 
purple depending on their thickness. There are no other objects appearing 
in the sputum that can be confused with these fibers. 

We have been using this ‘method for the past two years and we have 
found that the routine report as to the presence or absence of elastie tissue 
has been of material help in the general consideration of a ease both from 
the standpoint of prognosis as well as progress. Following the lead of 
Bezaneon and Brodiez we have divided the elastic tissue fibers into classes 
according to their general appearance. We found it better, however, to 
restrict our classification to the two main types commonly recognizable. 
E. T. 1 are fine distinct fibers that retain wholly or in part their alveolar 
shape. After seeing a few examples this type is unmistakable. E. T. 2 oc- 
curs in bundles often frayed at the ends or in single heavy strands. We 
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found that in pulmonary tuberculosis the finding of E. T. 1 is definitely 
pathognomonic of widely disseminated rapidly softening process. With one 
exception patients repeatedly showing this type of elastie tissue have pro- 
gressed through a very active clinical course to a fatal termination. E. T. 2 
is the usual type seen in pulmonary tuberculosis and occurs in all other forms 
of this disease. 

Elastie tissue fibers can be demonstrated at some period in the course of 
every open case of pulmonary tubereulosis. They are rarely if ever found in 
the sputum of tuberculous patients if bacilli are absent, although coneentra- 
tion methods or animal inoculation may be necessary to demonstrate the 
bacilli. The usual story is first the appearance in the sputum of tubercle 
bacilli followed in a short time by both bacilli and elastie tissue. This con- 
dition persists during the active course of the disease to be followed as 
quiescence or recovery occurs by the disappearance first of the elastic tissue 


and then of the baeilli. 
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A NEW BLOOD-TAKING TUBE* 


By Aucust STEPHEN WoLr, New York 


genase there are at the present time various forms of apparatus being 
4 used for obtaining blood from a vein, the one which I am about to de- 
scribe may, from my experience, be of interest to others (Fig. 1). 

Fig. 3: <A, container (eapacity of 50 eubie centimeters) ; B, tubulation, 
(, ground nib; D, perforated stopper; FE, trap containing cotton; F, rubber 
tubing; G, mouthpiece; H, Luer needle. 

For the purpose of elucidation in the use of this tube I shall make men- 
tion of a part of the technic for obtaining blood. To insure the positive ex- 
clusion of air it is advisable to smear a little vaseline around C. Connect D, 
E,F, and G. Insert D in B and eonnect H and C. Place the subject in a re- 
clining position, flat on the baek,t with the arm from which the blood is to be 
taken in a suspended position. Select a prominent vein, sterilize the site, and 
apply the tourniquet. Place @ in the mouth, produce suction, and insert the 
Sterilized needle, taking precaution to hold B upward (for if it is not in this 
position, the blood will gravitate into the tubulation and thereby be drawn 
into the mouth of the operator). 





*From the Laboratory of Equitable Life Assurance Society, New York. 
This prevents to a great extent cerebral anemia. 
; The above mentioned outfit can be obtained from The Empire Laboratory Supply Com- 
pany, Incorporated, 549 W. 132nd St., New York, New York. 
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It might not be amiss to draw the attention of the reader to some of the 
advantages of the outfit mentioned. (1) Any size needle can be used; (2) it 
can be sterilized in the tube proper (see Fig. 1) or in a separate receptacle 





see Fig. 2); (3) the tube ean be cleansed and used over again; (4) it can be 
used for bacteriologic as well as chemieal. serologie, and other blood investi 
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gations; (5) it is made to fit a 50 ¢.e. centrifuge shield; (6) parts ean be re- 
placed independently; (7) it is necessary to use but one hand, as the tub 
functions as a handle; (8) blood is visible as soon as the needle pierces th 
wall of the blood vessel; (9) the specimen is in such form as to allow © 
pouring from the tube into other reeeptaeles and adding such chemieals as 


are necessary. 




















A HEAD CLAMP FOR DECEREBRATE ANIMALS’ 
By Enocun Karrer,. Pu.D.,. ann H. C. Stevens, Px.D., M.D., CLEVELAND 


|* THE course of some recent work on the measurement of muscular tension 
in deeerebrate eats, it was found convenient to mount the preparation on 
a canvas frame in which there were openings through which the legs were 
thrust. To hold the head upright. in order to facilitate respiration, it was 
found advantageous to construct the head clamp whieh is here pictured in 
Fig. 1 and deseribed. ‘Two bars are hinged together, the one, A, being straight 
and having riveted on its end a small pieee of wood, B, or rubber from the 


tread of an automobile tire: the other bar. (. is curved alone its leneth in 
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several direetions and is hooked on its end to fit the nape of the neek* under 
the occipital protuberanee. When ready to use the head clamp, the bars are 
opened like a pair of shears and the wood (or rubber) piece is inserted be- 
tween the teeth and the hook is placed about the neck. 

The two bars are held together by the band, D, which by being forced 
along the bars, locks them together. The end of the head clamp is fastened to 
a vertical rod by means of an ordinary laboratory clamp. The grip of the 
head clamp is so secure that a decerebrate animal could be freely suspended 
by the head, if necessary, without mechanical interference with respiration or 
circulation. A head holder of this type could be usefully applied to the human 
cadaver for the purpose of holding the head rigid while sawing through the 
skull, in the performance of a postmortem examination. 


a *From the H. K. Cushing Laboratory of Experimental Medicine, Western Reserve Uni- 
versity, Cleveland, Ohio. 
Received for publication, April 23, 1928. 
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A SPECIAL KNIFE FOR DECEREBRATION* 


By Enocu Karrer, Pu.D., ann H. C. Stevens, Pu.D., M.D.. CLEVELAND 


HE instrument here described is designed for the decerebration of cats and 
animals of like size through a trephine opening in the skull. It is espe- 
cially designed to produce the particular type of decerebration known as the 
thalamus preparation. The instrument is drawn in Fig. 1, in whieh 1 is a 
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small steel tube having at its one end a flat and smaller portion 2, with rela- 
tively sharp edges, and having on its other end a rotatable but not translatory 
nut, 3. Through the nut 3, passes a portion of a serew 4, extending down 
into the tube 1, and terminating in a flat portion of steel, or other material, 6 
whose edges may be sharpened to enable it to eut through the tissues inside 
the cranium. This flattened portion is also slightly eurved downward. Tlie 


+ 


whole tube 1 may be rotated in a sleeve 7 where tube 5 affords a bearing that 


; *From the H. K. Cushing Laboratory of Experimental Medicine, Western Reserve (nm! 
versity, Cleveland, Ohio. 


Received for publication, April 23, 1928. 
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may be slid along tube 1. The extensible knife-edge 6 is withdrawn by 
manipulation of screw 4, and the end 2 is inserted into the cranial cavity 
through an opening in the skull situated in the median plane approximately 
1 em. caudad to a straight line joining the outer angles of the posterior 
borders of the two orbits of the eves. The depth of introduction is determined 
by the position of the sleeves 5 and 7. In case of average size cats this dis- 
tanee should be from 1 to 1.6 mm. The extensible knife-edge 6 is then caused 
to project by turning the nut 3 until the end of it is felt to be against the 
eranial wall. Then the whole tube is rotated in 7 to cut the tissues that will 
fall on the surface described by the cutting edge. The knife when manipu- 
lated in accordance with the directions given above passes through the brain 
just cephalad to the optic thalamus. The projecting cutting edge, 7, is best 
made of rustless steel or other material as sheet molybdenum. When made of 


high carbon steel, rusting is serious through the narow tube 2. 


A PYREX GLASS BURNER FOR THE PRODUCTION OF SODIUM 
LIGHT* 


By Epwarp S. West, Pu.D., Str. Louts 


Rpcegenen and Whymper' obtained an intense sodium light by passing 
finely powdered sodium earbonate into a blowpipe flame along with the 
air supply. The constaney of the flame varied considerably. These workers 
also bubbled gas through a mixture of sodium carbonate and sand contained 
in a bottle, in the cork of which a metal Meeker burner tube was mounted, 
and obtained a steadier though less intense flame. This latter principle of 
Caldwell and Whymper was adapted to an apparatus of pyrex glass. Because 
it has proved especially satisfactory as a source of light for polariscopie work 
a description of its construction is given. 

The apparatus consists essentially of two parts, first a chamber for fine 
sand and salt through which the gas supply bubbles, and second a burner of 
the Bunsen type placed above it. The gas, bubbling through the sand-salt bed, 
carries particles of salt in suspension through the burner and produces a 
brilliant sodium flame when ignited at the tip. The salt-sand chamber con- 
sists of a pyrex tube, approximately 25 by 160 mm. fitted at the bottom with 
a gas inlet tube, and near the middle with a wide side tube which serves as a 
salt reservoir. The chamber is preferably somewhat enlarged at the bottom 
as shown in the photograph, though this is not essential. The gas inlet tube 
is passed through the wall of the salt-sand chamber near the bottom until it 
almost touches the opposite side. It is closed at the end and provided with a 
small aperture (about 1 mm.) on the under side and in the center of the cham- 
ber. By this arrangement the gas passes first down into the salt mixture and 
then up through it. A small opening for the gas inlet into the chamber is 


" *Demonstrated in preliminary form at the meeting of the American Society of Biological 
Chemists, Cleveland, Ohio, Dec. 28 to 31, 1925. 
From the Department of Biological Chemistry, Washington University School of Medicine. 
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desirable to insure sufficient bubbling pressure and an even flow of gas. The 
layer of sand should extend a few millimeters above the gas inlet tube, and 
the quantity of salt should be such that the gas readily passes through it 
The supply of salt in the chamber is replenished as needed by tapping the 
A larger salt-sand chamber and reservoir may be 
The burner is conveniently made 
The air inlet tubes of 


walls of the salt reservoir. 
constructed if greater capacity is desired. 
from heavy pyrex tubing of about 10 or 12 mm. bore. 
7 or 8 mm. bore are located about 45 mm. from the end of the main burner 


tube and eurved down. They should be a few em. in length. The burner 


Fig. 1. 


should be long enough to give an evenly burning flame without flicker, about 
150 or 160 mm. The inner tube through which gas passes from the salt-san¢ 
chamber into the burner may be either sealed in or more simply secured wit! 
A very essential point is to adjust the gas and air intakes 
This is easily done 


a rubber stopper. 
of the burner so that a hot, blue roaring flame is obtained. 
by sealing on the air inlet tubes of such size that an excess of air is assured. 
and then attaching a rubber tube with serew clamp to one of the inlet tubes 
By opening and closing the clamp the air supply may be regulated at will. 
The burner is attached to the salt-sand chamber with a rubber stopper. The 
specifications given may be changed within rather wide limits with satisfac- 
tory results. The salt reservoir tube should be sloped so that salt runs into 


the chamber only upon tapping. 
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With one charge of sand and salt (including the salt reservoir), a rela- 
tively constant light of high intensity can be obtained for one or more hours 
depending upon the rate of gas flow, fineness of salt, ete. Satisfactory salt 
can be prepared by very finely grinding a ¢.p. grade of sodium chloride or 
good free running table salt in a mortar, or preferably in a ball mill and then 
drying by heating in a metal dish with a free flame. The sand used should be 
rather fine and of round grain to insure good bubbling. It also should be 
dried by heating. The gas supply should be passed through a drying tower of 
calcium chloride before entering the apparatus, otherwise the salt and sand 
will cake. 

This type of sodium burner has been found more satisfactory for both 
student and research use than any other I have used. White and Rabinowiteh: 
found it to be satisfactory as a source of light in measuring the optical rota- 
tion of sugar solutions which had been placed in Thiry-Vella loops of dogs. 
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Errata 


In the article by Greenbaum, entitled *‘New lodo Derivatives of Phthale- 
ins,’’ October, 1928, issue, on page 40, first line should read: The introduction 
of iodine into a nitrated phenolphthalein resulted in a, ete. 

On page 41, fifth line, 18° C. should be 180° C. 

On page 42, first line of third paragraph, word **detoiodophenolphthalein ”’ 
‘*octoiodophenolphthalein.’’ 

On page 45, line seven, word ‘‘metacresolphthalein’’ should be ‘‘ortho- 


should be 


cresolphthalein.’’ 
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VAN DEN BERGH TEST: A Study of the Properties of Pure Bilirubin and Its Behavior 
Toward the Van Den Bergh Reagent, Davies, D. T., and Dodds, E. C. Brit. Jour. 


Exper. Path., 1927, viii, No. 4, p. 316. 


The authors’ experiments suggest the following: 

That the behavior of bilirubin toward the diazo reagent is constant, and that changes 
are either due to alteration in the Py of the solution or to an oxidative change occurring 
in the pigment. 

That the chloroform solubility and dialysis properties vary with the solvent. 

That clinical and experimental evidence supports the view that bilirubin can be oxidized 
to biliverdin in the circulation, which pigment only gives the indirect reaction. 

It is felt that this view explains in a like manner the varying results obtained with the 
van den Bergh reaction. It does not in any way detract from the value of the reaction, 
but it seems to shed light on those not infrequent cases that do not fall in with the clinical 
expectations. 

It is offered as an explanation that in obstructive jaundice there is a constant absorption 
of bilirubin into the circulation from the distended bile channels—channels which are more 0! 
less long sealed tubes—in which oxidation cannot freely occur. It is interesting to record 
that as early as 1889 Hayeraft and Scofield observed the various changes that occurred in th« 
constitution of the bile-pigments found in the gall bladder. They came to the conclusion that 
reduction of biliverdin into bilirubin was a common phenomenon, as bile in the middle of 
the gall bladder was green and the bile near the bladder-wall was orange-brown. In conse 
quence, bilirubin is present in just sufficient amount almost constantly in the circulation to give 
a direct diazo reaction. In the early stages of obstruction and when the obstruction is being 
relieved it is well known clinically how the van den Bergh reaction changes. In the early 
and late stages (when the icterus has been relieved) it may vary from a delayed to 
negative direct. The icterus is not very deep, and oxidation may have been sufficient t 
transform the bilirubin into biliverdin. This change is well seen in the superficial tissues 
a change which can take place quite as readily in the circulation. 

Van den Bergh, in his work, says that he frequently came across a direct diazo reaction 
in some cases of icterus due to terminal heart failure and after a careful search no anatomical 
changes could account for any obstruction. Eppinger’s biliary thrombi were not observed. 
The direct reaction here can be explained possibly by the lack of oxidation, bilirubin not 
being changed as readily into biliverdin as in those cases with an intact circulation. 

The daily variations obtained in eases of catarrhal jaundice can be accounted for if 


one regards as the criterion of a direct reaction the presence of bilirubin in the circulation. 


BLASTOMYCOSIS: The Effect of Gentian Violet on the Organism of Blastomycotic In- 
fection, Sanderson, E. S., and Smith, D. C. Arch. Dermat. and Syph., 1927, xvi, No 
2, p. 14. 


hat 


In vitro experiments with a recently isolated strain of blastomyces have shown that 
extremely dilute solutions of gentian violet (1:500,000) possess a marked inhibitory effect 
on its growth. It is possible that this dye may be utilized in the treatment of human beings 
who have this disease. 
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SCARLET FEVER: Agglutinins in Human Sera for Scarlet Fever Streptococci, Baum- 
gartner, L. Am. Jour. Pub. Health, 1927, xvii, No. 18, p. 814. 


Agglutinins for streptococci isolated from acute cases of scarlet fever 
blood of apparently healthy and normal individuals. 

Of the 71.4 per cent whose sera did not agglutinate the searlet fever 
per cent had not had the disease. 

Of the sera from 188 individuals 28.6 per cent agglutinated 
Twenty-nine and six-tenths per cent of the positive agglutinating ser: 
who had had searlet fever previously. 

Of the individuals who had had searlet 
scarlet fever streptococci in their blood. 

Counting only & and 4 plus agglutination reactions, S.2 
{ plus reactions, 2.0 per cent, of the individuals whose sera 
streptocoeci had not had searlet fever. Fifty per cent of 
tonsillitis and tonsillectomies. 

Maximum agglutination occurred in the serum dilution 1-80). 

Agglutination seemed to be specifie if judged by the results of 


three strains of streptococci of non-searlatinal origin. 


GASTRIC TEST: Direct Examination of the Gastric Juice, Galambos A. 


1926, xxxvili, 654. 


The Rehfuss tube may be introduced into the fasting stomach and | 
gastric secretion, which can then be fractionally withdrawn. 
The examination and study of gastric juice unmixed with food ean thus 
sible, and the results used to complete the test meal examinations, or as a si 
as the method gives a more exact account of the coneentration and quantit) 
secreted. 
Two types of gastric secretion are discriminated, that of the normal 
of the stomach affected with irritative secretory disturbance. 
In the normal stomach after fasting, even when the tube is left in place from ten to 
sixty or more minutes after introduction, no gastrie secretion ean be obtained, either by 
drainage or suction. 


In the stomach affected by irritative secretory disturbance, there is hypersecretion on 


fasting, usually with hyperacidity, though normal acidity and occasionally anacidity may b 


noted. After a three to fifteen minute interval similar gastric juice may be obtained by) 
suction. Occasionally, hypersecretion with anacidity is found in cases showing free hydro 
lorie acid and possibly later hyperacidity after the customary test meals. 

The amount of gastrie juice secreted immediately after the insertion of the tube ma) 
be several times greater than the relative quantity accumulated during the night’s rest. The 
acid coneentration is, as a rule, much less increased. 

From one-half an hour to one hour after the tube is inserted, a phase of exhaustion of 
the mechanism of gastric secretion will intervene, the quantity and concentration of the 
gastrie juice being temporarily markedly reduced. 

This phase of exhaustion is characterized by a protective mechanism which produces 
a secretion with heavy admixture of mucus and regurgitated gall, and also containing duodenal 
secretion. 

The first phase of exhaustion endures from ten to fifteen minutes. After an active 
interval of thirty to sixty minutes, there will be a second period of exhaustion, often lasting 
many hours. 

Information concerning the motility of the stomach can be obtained through the use 
of this test, at the same time the gastric juice is being withdrawn for study. For this pur 
pose it should be performed when the stomach has just been emptied after the administration 
of a test meal, e.g., two hours after the test breakfast. 
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TISSUE TECHNIC: A Rapid Method for the Silver Impregnation of Reticulum: Foot 
N. C. and Menard, M. C. Arch. Path. and Lab. Med., 1927, iv, 211. 


In detail, the method is as follows: Sections of Zenker-fixed material are cut to fron 

5 to 7 microns in paraffin, care being taken to affix them smoothly and flatly to the glass and 
to dry them out thoroughly in the paraffin over for at least twelve hours before proceding 
with the impregnation. The sections are cleared of paraffin in the usual manner, being run 
through xylol and aleohol of decending percentages into mahogany brown alecoholie iodine 
where they stay for five minutes. They are washed and bleached in 5 per cent sodiun 
thiosulphate, washed again and the chromium salts of the Zenker’s fluid removed by five 
minutes’ treatment in 0.25 per cent aqueous potassium permanganate and ten minutes’ it 
per cent aqueous oxalie acid, with a rinse between. They are washed first at the tap an 


then in distilled water. 


The sections are next treated with silver-ammonium cnrbonate, which must be prepared 


fresh for each batch of slides, as it does not keep well. To 10 ee. of a 10 per cent aqueous 
solution of silver nitrate, is added 10 ¢.c. of a saturated solution of lithium carbonate, distilled 
water being used for both. The resulting heavy white precipitate of silver carbonate 
allowed to settle, and the supernatant fluid poured off. The precipitate is then washed 
several times in from 25 to 50 «.. of distilled water, being allowed to settle each time and 
the supernatant fluid being decanted. After 25 ©. of fresh distilled water is added th 
washed precipitate is almost dissolved in strong ammonia water, which is added drop by 
drop while the container is shaken continuously. The precipitate turns grayish brown as 
ammonia is added; about 8 to 15 drops of the ammonia will be needed, depending on its co1 
centration, Extreme care must be taken not to overstep the end-point of solution, for 
is better to allow a few granules of precipitate to go undissolved. The entire solution 
then made up to 100 ¢.¢. with distilled water and heated to about 50° C., or until it becom 
uncomfortably warm to the touch. The slides are immersed in this solution and placed 
an incubator at 37° C. for from ten to fifteen minutes, until they turn a yellowish gr: 
The temperature of the bath will remain between 40 and 50° C. under these circumstances. 
Care must be exercised lest the sections become detached from the slides in this warm, 
alkaline bath; if they have been properly affixed and dried they should not come away. 

After being rinsed quickly in distilled water, they are placed in 20 per cent neut! 
formalin (8 per cent formaldehyde) for two minutes, in which they become dark brown. 
They are washed well at the tap and transferred to a bath of 1:500 gold chloride in wate: 
for two minutes, when they fade to a delicate violet gray. After washing, the superfluous 
silver salts are removed and the sections fixed in 5 per cent aqueous thiosulphate of so 
and then washed. The reticulum is now impregnated and the sections may, if it is desir 
be run through ascending percentages of alcohol into xylol and mounted in Canada balsa: 
To furnish a background, a more lively collagen stain and a more detailed demonstration 
the nuclei, a combination of Harris’ hematoxylin and van Gieson’s stain should be sup 
mposed on the silver impregnation. 

a. From three to five minutes in Harris’ hematoxylin, wash at tap till blue. 

b. Forty-five seconds in van Gieson’s picrie acid-acid fuchsin stain. 

ce. Run immediately into 95 per cent alcohol, avoiding water, and follow with abs 
aleohol and xylol, mounting in Canada balsam. 

The finished, counterstained sections will, as in Foot’s modification of the Bielsehowsk 
Maresch method, show the reticulum in sharply defined black lines, the collagen in vermillon 
to erimson, the nuclei in reddish brown and the cytoplasm and muscular tissue in ye 
Erythrocytes will vary from yellow to greenish gray. We have tried many variations on t' 
foregoing method, such as changing the length of impregnation time and the concentrat 
of the silver-ammonium carbonate. It was found that as little as 2 c¢.c. of silver nitrat 
a like amount of lithium carbonate, diluted to 100 e.e. with distilled water, would giv 
excellent results; the most constant and satisfactory impregnations, however, were obtaied 


by the method detailed, which may be briefly summarized as follows: 
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1. Remove paraffin from sections of Zenker-fixed tissue in the usual way and treat with 
aleoholie iodine and 5 per cent sodium hyposulphite to remove the mereury salts. Wash at the 
tap. 

2. Treat for five minutes with 0.25 per cent aqueous potassium permanganate and for 
ten minutes with 5 per cent aqueous oxalic acid, with a wash between. Wash well at tap 
and follow with a wash in distilled water. 

3. Treat for ten or fifteen minutes with silver-ammonium carbonate at about 45° ©. 

1. Wash in distilled water and reduce in 20 per cent neutral formalin for two minutes. 
Rinse well at tap. 

5. Tone in 1:500 gold chloride solution for two minutes. 

6. Wash and fix for two minutes in 5 per cent sodium hyposulphite. 

7. Wash well and stain for from three to five minutes in Harris’ hematoxylin and then 
soak in running water till blue. 

8. Stain for forty-five seconds in van Gieson’s picric acid-acid fuchsin. 

9. Wash in 95 per cent alcohol and run through alcohol of ascending percentage into 


xylol, mounting in Canada balsam. 


STAPHYLOCOCCAL HEMOLYSIN: A New Method of Preparing Staphylococcal Hem- 
olysin, Bigger, J. W., Boland, C. R., and O’Meara, R. A. Q. Jour. Path. and Baet., 


ivet, XX, 2éi- 


A new method of preparing staphylococcal hemolysin is deseribed. It consists in 


suspending staphylocoeci from a solid medium in saline and freeing the fluid from cocci by 


centrifuging. 

The lysin so prepared is purer than any previously described since it is free from the 
various adventitious substances present in broth cultures. 

It has a high titre and a M.H.D. of 0.000007 em. for sheep cells has been recorded 
where the total volume in each tube was 2.0 cc. and the amount of cell suspension present 
similar to that used in the Wassermann test. 

The lysin acts on sheep cells and human cells, but better on the former than on the 
latter. It acts at cold-room, air and body temperatures and the highest titres are obtained 
by incubation at 37° C., followed by exposure to air or cold-room temperature. 

Twenty-four strains of Staphylococcus aureus were tested and sixteen of these were 
found to produce this lysin. In some instances an organism freshly isolated did not, and 
after a few subcultures did, produce the lysin. 

This lysin is probably identical with the lvysin produced in broth cultures. 

By using this lysin, hemolysis in blood agar plates has been produced, identical with 
that produced by a colony of a hemolytic Staphylococcus aureus. 

The lysin is very thermostable, the titre being only reduced to about one-half by an 
exposure to 100° C., for half an hour. 

The lysin ean be obtained in dry form by evaporation and remains unaltered in activity 
in this eonditoin for months. 

It is insoluble in alcohol, ether, chloroform or acetone. 

The lysin acts best in a medium with a slightly alkaline reaction. 


It has not been found possible to produce a definite antibody to this lysin. 


MOSQUITO IDENTIFICATION: Rapid Determination of Anopheles Larvae in a New 
Medium, Zetek, J. Jour. Trop. Med., 1927. vii, No. 4, 247. 


All the apparatus required is: (a) A hand lens (the ordinary 10 X is sufficient. 
though a portable pocket microscope giving a magnification of 32 X is preferable); (b) a 
micro culture slide, such as is used for drop eultures 1 inch by 3 inches of thick polished 
plate glass, with flat bottom, the depression 3 mm. deep by 16 mm. diameter, inside of 
bottom smooth but not polished; (¢) an ordinary medicine dropper with the tip broken off 
so that it ean take up a larva with ease. 
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A solution is made of Klim or any other milk powder, 


this is placed in the eavity of the culture slide, almost 
The 


larvae are examined alive. 
consistency of milk, and 
i larva is placed into this milk solution by means of the dropper. 
‘is solution come to the surface and remain very quiet, but all that 


and 
when placed in t! 


hairs, the antennae and moving mouth brushes. 


re the palmate h: 


EPITHELIOMA: Lattice Fibers and their Diagnostic Value in Epithelioma, Way S. C. 


Arch. Dermat. and Syph., 1927, xvi, No. 1, 25. 


determination of transition from a simple type of growt 
heeoming evident and also the comparative degree of malignan 
the ‘‘lattice fibers’’ (immature connective tissue fibrils 


be determine: 
benign when it is entirely surrounded by a dense, 


An enithe ioma nia , snid to he 


provided that the eancer cells do not penetrate into the su 


i definite line of demareation between the two. 


the ordinary type may be said to be malignant when the latti 


anecerous growth are few or practically absent, and when, instead 
mareation between the two, the eancer cells penetrate into th. 


e following teela 


10 per cent diluti 


al 
i 


preferably in solution of 
sections should be eut thin (from to 6 microns) and mount 


9U per cent, and 70 per cent aleoho 
} ] 


section down through xvlol, absolute, 
where it shou 


erring it at once to a 2 per cent silver nitrate solution, 


wh 
id then allow slide to remain one-half hour in a solut 
B.C. eent silver nitrate solution add 25 drops 
Stirring eonstantly, slowly add aqua ammonia 


disti 


hydroxide solution. 
the precipitate almost disappears; filter care fully and add 


possible in distilled water and permit the section to remain one 


forn aldehyde ina 5 per 


eent dilution. As soon as the section 
‘ormaldehyde, it should instantly turn black. 


seconds, place section in a 1 per cent gold chloride solution 


i then two minutes in a 5 per eent solution of sod 


ana 


hours, then counterstain 


horoughly in water from four to six 
Gieson’s method, if necessary. 


up through 70 per cent, 90 per cent and absolute alcohol to x 


bal The lattice fibers are stained a deep black. 


vaisam, 


ASTHMA: The Non-Specific Diagnosis of Allergic Asthma, Feinberg, S. M., Taub, S. 


and Unger L. Annals Clin. Med., 1927, v, 1124. 

The authors relate investigations which tend to corroborate the observation of \ 
Leeuwen that all eases of allergy, regardless of the sensitizing agent, react to an extract 
human dander and that a non-specifie diagnosis of allergy may thus be made by a single sk 
test. 

The preparation of the extract was as follows: 

To 1 gram of fresh dander obtained from healthy scalps were added 100 c.c 
physiologic salt solution and allowed to stand twenty-four hours at room temperature. 


filtered solution was then sterilized by Berkefeld filtration and enough phenol for a fina 


T 
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concentration of 0.5 per cent was added. After testing for sterility the extract was ready 
for use. However, it is necessary to test each specimen of extract, as occasionally one will 
be unfit for use because it will give positive reactions in normal individuals. 

The patient to be tested is injected intradermally on the flexor surface of the forearm 
with 0.02 e.c. of this extract, and using for a contro] the same chemical solution to which neo 
dander has been added. A positive reaction consists of an urticarial wheal measuring 0.5 


em. or larger with surrounding erythema and usually occurring in five to ten minutes. 


BLOOD CHEMISTRY: A Colorimetric Method for the Determination of Acetone Bodies 
in Blood and Urine, Behre, J. A., and Benedict S. R. Jour. Biol. Chem., 1926, 
rex, 2. 487. 


For the Removal of Sugar and Other Interfering Substances by the Van Slyke Method 
with Modified Concentrations). Copper sulphate, 40 per cent solution, or powdered in a 
mortar. Calcium hydroxide, 20 per cent suspension, or dry. 

For the Oxidation of B-Hydroxybutyrie Acid by the Shaffer-Hubbard Method. 
per cent concentrated sulphuric acid. 0.2 per cent potassium bichromate solution. 

For the Removal of Blood Proteins by the Folin Wu Method. 10 per cent sodium 
tungstate solution. Two-thirds normal sulphuri i 

For the Colorimetric Determination of Acetone. Seodiu hvdroxide, 32 per cent solution. 
Salieylie aldehyde. 


Kahlbaum’s technical salicylaldchyde proved very satisfactory, as did also Eimer and 


Amend’s high grade product labelled ‘* Acid salicylous, svnthetie (salievlie aldehyde 


ETONE SOLUTIONS 


Stock Solution: This contains 0.1 mg. of acetone per ¢.c. It is most easily prepared 
from a solution containing 1] ¢.c. of acetone in 1 liter of water, whose actual acetone content 
by weight has been determined by an iodine titration. The stock solution should be prepared 
from this to contain 0.1 mg. of acetone per ¢.c. This solution ean be kept for about a month 
without deterioration. 

Standard Solution: sy 1:10 dilution of the stock solution « standard solution, contain 
ing 0.01 mg. per ¢.c., is prepared for use in the actual determination. It is best to make up 


this dilute solution every 2nd day, and to keep it well corked when not in use. 
DETERMINATION OF ACETONE BODIES 


Preformed Acetone and Acetone from Diaeetie Acid. 

A) If B-hydroxybutyric acid is not to be determined: Such a volume of urine as will 
contain about 0.1 mg. of acetone (usually from 2 to 50 «.c. us required), is transferred to 
a 100 or 150 ¢.c. distilling flask, the volume made up to about 75 ¢.c. with distilled water, and 
} or 4 drops of sulphuric acid, diluted 1:1, are added. The flask is tightly fitted with a cork 
stopper and connected with a water-cooled condenser. The condenser is provided with a 
bent glass tube which has been drawn out long enough and to a sufficiently small diameter 
to reach to the bottom of a 25 or 50 ¢.c. volumetric flask, and which dips below the surface 
f a minimum amount of water in the flask. None of the connections should be of rubber. 
Rubber stoppers covered with tin-foil, or cork stoppers, often renewed, can be used. The 


» 


preformed acetone and acetone from diacetic acid are then distilled into the 25 or 50 e.c. 
flask. Except when very large amounts of acetone are present a distillation to 25 e.e. gives 
good results. When the distillate has almost reached the volume desired, the bent tube is 
disconnected and washed out with a few drops of water, and the distillate made up to volume 
and mixed. 5 e.c. of the distillate are transferred to a test tube and exactly 5 ¢.c. of a 32 
per cent solution of sodium hydroxide and 10 drops of salieylie aldehyde are added. Standards 
are prepared in test tubes at the same time from the dilute (0.01 mg. per e.ec.) acetone solu 
ton. By using from 0.5 to 5 ec. of this solution a range of standards containing from 
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sy +¢ 
0.005 t 


» 0.05 mg. can be made. Unless the approximate acetone content of the unknown 
solution is known, standards containing 0.005, 0.01, 0.02, 0.03, and 0.05 mg. had best be made 
In each case the volume of the standard solution must be made to 5 «ec. Exactly 5 ¢.c. ot 
32 per cent sodium hydroxide and 10 drops of salicylic aldehyde are also added to each ot 
the standard tubes. The contents of the tubes are mixed by side to side shaking and tli 
tubes then immersed in a boiling water bath for from three to five minutes. If the salieyli 
aldehyde does not dissolve easily the tubes must be shaken until solution is effected. Aft 

the heating the tubes are removed and allowed to cool, the solutions filtered, and colorimetri 
comparison is made, The standard used should be of such a concentration that the unknow: 
solution gives a reading between 11 and 19 mm. with the standard set at 15 mm. 


In making the ealeul: 





tion the following formula may be used: 


x p t 
- = LOO No. of gm. of aeetone in 100 c.e. of blood or urine 
\ = ») > 
x reading of standard, 
\ reading of unknown. 
D gm. acetone in standard. 
s e.c. of blood or urine used. 
t «.¢c., volume of total distillate. 


(B) If B-hydroxybutyric acid is also to be determined: If Bhydroxybutyrie acid is 
be determined in addition to acetone, sugar and other interfering substances must be 


moved, even from normal urine, before anv distil'ation is made. For this the wu 


+ ‘ 


treated with copper sulphate and calcium hydroxide according to the Van Slyke proce 


In order to keep down the volume of solution to be distilled, however, the urine is dil 


urine, 1 volume of 40 per cent copper sulphate solut 


1:5 instead of 1:10, using 1 volume of 
and enough of a 20 per cent suspension of calcium hydroxide to make the reaction alk 
to litmus (probably 1 volume). The whole mixture is then made up to 5 volumes. If 
urine is very low in acetone bodies the copper sulphate can be powdered in a mortar 
both this and the caleium hydroxide added in powdered form. The copper su'phate sl 
be dissolved before the calcium hydroxide is added. The mixture must be shaken v 
thoroughly and allowed to stand for one-half to three-fourths of an hour, with cece 
shaking. It is then filtered and a volume of the filtrate equivalent to from 2 to 50 e. 
urine (depending on the acetone content) placed in a 300 ¢.c. distilling flask and made 
with 3 or 4 drops of sulphuric acid (diluted 1:1). The volume is made up to about 75 « 
the flask fitted with a dropping funnel, and connected to a water-cooled condenser, 


the distillation and determination of acetone and diacetie acid carried out as deseribe.l 


(A 





OXIDATIC OF Tf YDRO I ryRi¢ CID BY HE |} BBARD S F METHOD AND ITS 
DET N ON AS CETO) 
After dist thor f the preformed acetons 100 e.e. receiving flask is substitut 


the 25 ¢.e. flask, the residue in the distilling flask is brought to a boil, and 30 ¢.c. of 
concentrated sulphuric acid and 
gradually through the dropping funnel while a slow distil'ation goes on. Fifty e.¢. m 
the bichromate are added after ten minutes and 50 ¢.c. more after another interval 
minutes. The process differs from the Hubbard method only in that the distillation is 

very slowly and the volume of distillate kept down to 100 ¢.c. The dis‘illation shou!d 

at least thirty minutes. When the distillation to 100 ¢.¢. is a'most complete the rec g 
apparatus is again disconnected, the bent tube washed down with a little water, and 
distillate made up to 100 ¢.c. and mixed. Acetone is determined colorimetrically in 5 e. 


the distillate as deseribed above under (A) 
DETERMINATION OF ACETONE BODIES IN BLOOD 
Preformed Acetone and Acetone from Diacetie Aeid. 
The blood proteins are precipitated by the regular Folin-Wu method (7), making 


dilution of the blocd of 1:10. From 10 to 100 e.e. of the filtrate, depending on the aceton 
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content, are transferred to a 300 cc. distilling flask, 3 or 4 drops of concentrated sulphurie 


acid, diluted 1:1, added, the volume made up to 50 to 75 ¢e., and distillation carried out 


l I, 


urine. The distillation is made into a 20 ee. receiving 


as deseribed for the determination it 
flack cr gra luated test tube unless the acetone content of the amount of blood used is 


known to be high (above .05 mg.), in which case the distillation is made into a 25 e.e. flask 


or graduated tube. If the amount of acetone in the filtrate used is known to be 0.1 mg., or 


more, the distillation may be made to 50 ¢e. In any ease the distillation is stopped just 
before the desired volume has been reached, the distillate is made up to volume, and 5 ©¢.c. 
of the distillate are heated with alkali and salicylic aldehyde, cooled, and read in a colori 


meter as described for the urinary determination. 


DETERMINATION OF ACETONE FROM B-HYDROXYBUTYRIC ACID IN| THE BLOOD 


1. If the actual volume of filtrate used is known to contain 0.1 mg. of B-hydroxybutyrie 
acid as acetone, or more, the distillation is carried out as deseribed for the determination 
in urine, the volume of the distillate being kept within 100 ¢.¢c., and finally made up to 100 
ee. and the colorimetric determination being made upon 5 ¢.«. of the distillate, as described 


above under (A) 


2. If the volume of filtrate used is expected to contain Jess than 0.1 mg., the distillation 
is carried out without regard to the volume of distillate collected, and after the thirty minute 


period, the distillate is redistilled into a 20, 25, or 30 ¢.c. volumetric flask (or graduated 
test tube) according to the amount of acetone expected. In any case the distillate is made 


up to volume and the acetone content of 5 ¢.c. of the distillate determined as deseribed above. 


The formu'a given in the seetion on urinary determination under (A) mav be used for 


culations. 
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Books for Review should be sent to Dr. Warren T. Vaughan, Medical Arts Building, 
Richmond, Va. 














The Psycho-Pathology of Tuberculosis* 


R. MONROE states that there is no disease in which the mental and moral characteristics 

of the patient are so profoundly modified and with which the psychoneuroses are so 
constantly associated, us chronic pulmonary tuberculosis. Although the profession may have 
paid too little heed to the psychologic problems so often presented by those who suffer from 
pulmonary tuberculosis, these problems have not escaped the notice of certain fiction writers 
who have portrayed the morbid psychic state characteristic of so many persons with tubereu- 
losis. The author mentions some of the outstanding historical examples. 

Chapters are devoted to the psychoneuroses of latent or incipient tuberculosis, of the 
middle stage of tuberculosis, of advanced tuberculosis, to phthisical insanity. There is a 
chapter on the sexual factor in tuberculosis and three most interesting ones on tuberculosis 
and genius. The last chapter deals with psychotherapy in the treatment of the disease. 
Among geniuses with tuberculosis we find names such as Robert Louis Stevenson, Keats, 
Aubrey Beardsley, John Addington Symonds, DeQuincy, John Ruskin, Ralph Waldo Emerson, 
Goethe, Schiller, Balsac, Jane Austen, John Locke, Laennec, Trudeau, and Thomas Hood. 
The biographie references and descriptions referring to these men of genius are of greatest 
interest whether one’s primary interest be in the subject of tuberculosis or not. 





Actions and Uses of the Salicylates and Cinchophen in Medicine} 


HIS contribution has a strictly utilitarian value to the clinician. Salicin was found 
in willow (salix alba) by Leroux in 1827. Salicylic acid was first prepared in 1838. The 
compounds of this drug are absorbed with remarkable facility, salicylic acid being absorbed 
through the intact skin and many of the salicylates through the nasal and oral mucosa, the 
rectum, the vagina, the stomach, and with particular ease through the intestinal tract. 
After absorption salicyl is found in nearly every secretion, fluid and organ of the body. It 
appears within four minutes in the saliva, ten minutes in the urine, and thirty minutes 
in the bile. It is even recoverable from the sweat. In the presence of inflammation salicyl 
is found in both exudates and transudates and in the inflamed tissues. However the 
alleged selectivity of salicylates for inflamed joints apparently does not exist, for it is 
present in no higher percentage in joint fluids than in the circulating blood. If anything, 
the inflamed membranes of the synovia act as barriers to their diffusion. The suggestion 
that salicylates act beneficially in rheumatic fever on account of the liberation of salicylic 
acid resultant on the high carbon dioxide content of the inflamed tissues has not been borne 
out experimentally. Its exact mode of action is not yet known. 
While salicylate appears in most of the secretions it passes out of the body chiefly 
through the urine. It is absorbed so rapidly that little appears in the feces. Complete 


*The Psycho-Pathology of Tuberculosis. By D. G. Macleod Munro, M.D., C.M., M.R.C.P. 
Cloth. 92 pages. Oxford University Press, American Branch, New York, 1926. 

tActions and Uses of the Salicylates and Cinchophen in Medicine. By B. J. Hanzlik, 
M.D., Professor of Pharmacology, Stanford University, School of Medicine. Cloth. 200 pages. 
Williams and Wilkins, Baltimore, 1927. 








Nore: In so far as practicable the book review section will present to the reader (a) 
interesting knowledge on the subject under discussion, culled from the volume reviewed, 
and (b) description of the contents so that the reader may judge as to his personal need for 
the volume. 

We trust that the scientific information printed in these pages will make the reading 
thereof desirable per se and will thereby justify the space allotted thereto. 
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elimination may take place in twelve hours but ordinarily this requires from twenty-four to 
forty-eight hours. At the same time there is some actual destruction of salicylate within 
the body. Fever seems to increase its destruction. 

Salicylates increase nitrogenous metabolism. Total nitrogen and uric acid in the urine 
are increased after one dose. The increase in protein decomposition averages from 10.6 to 
13.4 per cent above normal. This is compensated for by a loss during the after periods 
of treatment. Salicylates increase the excretion of uric acid. This of course has its 
application in the treatment of gout. Sodium salicylate increases uric acid excretion from 
40 to 50 per cent. The mechanism of increased uric acid excretion seems to be the same 
for both salicyl and cinchophen and is concerned with the kidneys rather than with some 
obscure change in the metabolism or mobilization of the urates in the tissues. It is believed 
that salicylate lowers the threshold of the kidney for uric acid. Salicylate appears not to 
influence uric acid excretion as favorably when there is extensive renal damage. 

Dr. Hanzlik discusses the pharmacologic action of these drugs in the blood, gastro- 
intestinal tract, kidneys, circulation, and respiration. In the clinical section of the volume 
there are chapters devoted to antipyretic action in different clinical fevers, its action in 
rheumatic fever and in other clinical conditions. Other chapters deal with toxicology and 
methods of administration. 





A Textbook of Psychiatry for Students and Practitioners* 

peony many textbooks of psychiatry present exhaustive descriptions of the psychopathies 

as clinical entities with little or no attention to the social aspects of the victim. In other 
words the discussions are of these diseases as they are observed in the environment of 
the psychopathic ward or insane asylum and not in the environment of the community. 
Obviously the first environment is that of the community and it is here that the psychopath 
finds his greatest problems. The aim of these authors has been to present psychiatry as 
a living subject with important relations not only to general medicine but to the social 
problems of everyday life. The authors draw particularly upon the biologie viewpoint 
of Adolph Meyer which regards mental illness as the cumulative result of unhealthy re- 
actions of the individual mind to its environment and seeks to trace in a given case all 
the factors that go to the production of these reactions. Mental illness is an individual 
affair. Its symptoms have little meaning apart from the setting in which they occur. 
Clinical syndromes, while interesting, are not of the first importance. What is wanted is 
an understanding of the patient as a human being and of the problems which he is meeting 
in a morbid way with ‘‘his symptoms.’’ 

Aside from considerations of classification, etiology, methods of examination, symp- 
tomatology, general psychopathology, and chapters on the individual groups of psychoses 
there are sections devoted to historical review of the care and treatment of mental illness, 
occupational therapy and the relations of psychiatry and law. 





Clinical Neurology for Practitioners of Medicine and Medical Studentst 


TEXTBOOK of neurology written more for the internist and general practitioner than 

for the neurologist, on the basic idea that it is the practitioner who sees the patient 
early when he is still in the hopeful phases of his illness, while the neurologist usually 
witnesses the terminal stages which are interesting but usually quite hopeless. 


*A Textbook of Psychiatry for Students and Practitioners. By D. K. Henderson, M.D., 
F.R.F.P.S., Physician-Superintendent, The Glasgow Royal Mental Hospital and R. D. Gilles- 
pie, M.D., D.P.M., Physician for Psychologic Medicine, Guy’s Hospital, London. Cloth. 520 
pages. Oxford University Press, New York. 

{Clinical Neurology for Practitioners of Medicine and Medical Students, largely based 
on the book by Professor Hans Curschmann, Rostock, Germany, with a free translation with 
changes and additions by Edward A. Strecker, A.M., M.D., Professor of Nervous and Mental 
Diseases, Jefferson Medical College, and Milton K. Meyers, B.S., L.L.B., M.D., Neurologist 
iran the Northern Liberty Hospital, Philadelphia. Cloth. 410 pages. Blakiston, Philadelphia, 
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Hypotension* 

HOSE factors responsib’e for hypotension are in the main the same factors which are 

responsible for the maintenance of normal blood pressure. These are, (1) the force 
of the cardiae contraction, (2) the condition of the vessel walls, (3) the peripheral re- 
sistance, and (4) the blood volume and physical state of the blood itself. The first is of 
course a factor in myocardial decompensation while the second, that is the condition of the 
larger vessel walls, usually plays little part in the causation of hypotension. The third and 
fourth factors are often of great importance. 

We may briefly summarize the average normal blood pressure changes in man as follows: 
the systolic blood pressure of newborn infants runs between 45 and 55 mm. Hg., the diastolic 
about 15 points lower. It increases daily after birth until on the tenth day it reaches an 
average of about 78 mm., systolic. The greatest rise takes place during the first three days. 
From ages three to ten the average systolic pressure runs from 90 to 100 mm. Faber and 
James found hypotension to be rather common in children, particularly in asthmatics. From 
eleven to fourteen years the average systolic runs in boys around 107, diastolic 71, in girls 
106/63. Up to 11 years the mean systolic pressure rises uniformly with age. After puberty 
a more rapid increase develops. The average adult level is reached in both sexes between the 
ages of seventeen and twenty. In the early adult years there is evidence of a s'ight lowering 
of pressure perhaps slightly more marked in men than in women. Little support is found 
for the statement that the pressure in healthy perscns increases as the years go by. It 
remains practically constant until age forty after which the figures for hea!thy women are 
a little higher than for men. The total rise due to age and increasing weight is usually 
not more than 15 mm. The relatively wide variations frcm these normal averages in 
apparently normal individuals is still to be explained. It seems probable that heredity 
plays some part. Race is also a factor, the systolic pressure for Chinese, for example, being 
20 to 30 mm. less than of Caucasians. The pulse pressure, however, is the same. 

Hypotension does occur in otherwise apparently healthy individua!s. Indeed hypotension 
without other evidence of disease appears to be a desirable attribute. Fisher of The North- 
western Life Insurance Company found that in their hypotension series the death rate was 
only 35 per cent of the expected mortality as contrasted with their general mortality of 80 
per cent of the expected. Muhlberg of the Union Central Life Insurance Company remarks 
that ‘‘There appears to be no doubt of the fact that a low blood pressure past the age of 
fifty unassociated with any organic lesions to account for this low blood pressure is the 
best criterion that we possess that the individual will live beyond his normal expectancy.’’ 
It has been remarked that often the hypotensives who in their earlier adult years have some 
symptoms of asthenia, later, when their blood pressures rise to around the usual normal 
are in much better physical and mental condition than they were formerly or than are other 
adults of the same age. 

Barach, in a study of 655 healthy, young adults found 23 with systolic pressures between 
100 and 110 and 7 between 90 and 100. Thus, 4.5 per cent showed hypotension. In a 
series of 31,596 recruits examined at Camp Sherman 5.5 per cent showed hypotension with- 
out cardiovascular lesion or other organic disease. Of 1,100 freshmen examined at the 
Carnegie Institute in 1924, 2.5 per cent presented hypotension. Alvarez, examining 6,000 men 
in the University of California, found 2.2 per cent of hypotensives. We may say that hypo- 
tension, systolic pressure below 110, appears to occur in about 3 per cent of apparently healthy, 
normal white adults. 

The author devotes considerable attention to blood pressure findings in the various 
diseases and to the effect of drugs on the blood pressure. His discussion of so-called essential 
hypotension is thorough and at the same time concise. There are nearly as many theories 
regarding the cause of essential hypotension as there are writers on the subject. Friedlander 
adds a new theory. To the reviewer, no one of the theories appears to be convincingly com- 
plete. 

The medical profession has needed a comprehensive review of the literature on hypo- 
tension and Dr. Friendlander furnishes this very satisfactorily. 


*Hypotension. By Alfred Friedlander, Professor of Medicine, College of Medicine, Uni- 
versity of Cincinnati. Cloth. Pages, 216. Williams and Wilkins, Baltimore, 1927. 
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A Bipolar Theory of Living Processes* 

R. CRILE’S theories are always interesting. They usually stir up considerable discussion. 
D He usually tackles a pretty heavy subject such as the nature of life. The present 
volume is presented as a culmination of his studies and understanding of the process of 
living and is based upon many years of experimental study along chemical, cytological, and 
biophysical lines. 

His theory and postulates are briefly as follows. Living organisms are bipolar electric 
mechanisms. Electricity is a constant phenomenon of living processes. The application of 
electricity to the muscles or the glancs or their nerve supply will cause them to perform 
their natural functions. The materials of which anima!s are constructed are specifically 
adapted to electrice] precesses. In stivetvre ard furcticn tke unit cells which drive the 
orcanism are adapted to fabricate, stcre ard disclarge electricity. This is also true of 
protoplasm itself. The organism as a whole is a bipolar electric mechanism bearing the 
pattern of the unit cells and the unit cel's are constructed on the pattern of the atom. The 
normal and pathologie phenomena of man and animal may be interpreted in electrical terms. 
The unit cell of the body is a bipolar mechanism, the nucleus and the surrounding protoplasm 
carrying oppcsi‘e electrical charges so that the cell acts very much as a battery. 

On the basis of Dr. Cri’e’s theory which he develops in great detail he suggests a 
bipolar interpretation of such clinical conditions as anesthesia, hyperthyroidism, infection, 
cancer, memory, reproduction, and heredity. 

Theories are but steppingstones, necessary for progress but of little value as long 
as we stand still on the one theory. New theories must rise up to take their places as 
we advance. As a steppingstone Dr. Crile’s monograph should be of the greatest interest 
to all students of life. 





International Clinicst 
NTERNATIONAL Clinics through the many years of its existence has become an in- 
stitution. Such a wide variety of subjects are considered that no one man will find an 

equal interest in every contribution. However, the papers are primarily of clinical interest 

and the wide variety of subjects adds to rather than detracts from the readability. 

In the five volumes under review one may find an authoritative expression on almost 
any subject in clinical medicine. There are several most enjoyab!e contributions touching 
upon the h'story of medicine. A brief biographie review of the life of Sir Clifford Allbutt 
by Sir Humphrey Rolleston is rather disappointing. It reads rather too much like a calendar, 
enumerating dates and events and leaving us with the feeling that we have gained no insight 
into the great man himself. 

Dr. Kisskalt of Zurich has an address on the origin and passing of epidemic diseases. 
This is not alone of interest to the epidemiologist for it is a most absorbing historical review 
of the course of the great epidemics in history. 

‘Medicine from the standpoint of history’’ is interesting. The part that medicine 
p'ays in archaeologie studies and the value of archaeolog:e studies to our knowledge of the 
history of medicine is well brought out. Every physician at one time or another starts the 
reading of medical history. Much depends upon the character of the first book which falls 
into the doctor’s hands. If it be dull, a mere repetition of names and dates, a mere series 
of discoveries in anatomy and physiology then, for that individual, medical history will be 
dull always. 

John R. Oliver contributes a paper on Greek medicine. This author has gone into 
the greatest detail in searching out those interesting facts of early Greek medicine which 
usually do not appear in histcrical reviews. How little indeed do we actually know of 
Most of the hippocratic writings have probably been from the pens of his 


Mac- 


Hippocrates. 








Cloth. 405 pages. 








By George W. Crile. 







*A Bipolar Theory of Living Processes. 
millan. New York, 1926. 

fInternational Clinics. Thirty-sixth series, volumes three and four, September and De- 
cember. 1926. thirtv-seventh series, volumes one, two, and three, March, June, and September, 
1927. Lippincott, Philadelphia. 
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pupils. Of this one man whose influence has been so tremendous, whose ideals are still 
powerful today, we know almost nothing. There are only three contemporary references 
to Hippocrates, one by Aristotle and two by Plato. Aristotle tells us that in his day Hippo- 
erates was already known as ‘‘The Great Hippocrates.’’ Plato says that Hippocrates came 
from the island of Cos, that he was an asclepiad and that he taught medicine for money. 
Beyond these short, contemporary references all of our acquaintance with this great man 
has come from others who have lived after his day. 

In the series under review cardiovascular diseases receive their full share of considera- 
tion. L. F. Bishop of New York reports a series of seven patients with blood pressure of 
200 or more whom he has followed for at least ten years. His general principle of treatment 
has been to teach them that blood pressure is in a sense compensatory and it need not 
necessarily be brought down. However, he carefully supervises daily routine. He epitomizes 
his methods of supervision as ‘‘exercise, diet, and castor oil.’’ This contribution is well 
worth the reading. 

An article on ‘‘hypertension and hypertonia—hypotension and hypotonia’’ by Dr. J. 
Pal, Professor of Medicine in the University of Vienna is rather disappointing. It tells 
us nothing new. It was prepared as a lecture to the Interstate Postgraduate Assembly of 
North American Physicians in Europe. Many others of these lectures to the Interstate 
Postgraduate Assembly have been published in these volumes and some are very instructive. 

J. J. Walsh of New York describes a case with extrasystoles of forty years duration. 
He has followed the man to age sixty and the victim is still quite well. He describes several 
other cases of functional extrasystole thereby emphasizing the fact, which should be better 
known to all, that premature beats are often of no serious import. 

Percy B. Davidson of Boston writes of Common Digestive Syndromes Encountered in 
Cardiovascular Disease. Too often we forget that the cause of acute or chronic abdominal 
symptoms may be entirely above the diaphragm. Cardiovascular disease, especially the 
arteriosclerotie type, may present the picture of an acute abdomen, as in coronary thrombosis, 
or of common relatively chronic digestive syndromes such as carcinoma of the stomach, 
peptic ulcer, appendicitis, and cholecystitis. A patient who has been treated for months 
as a gastrointestinal case who after visiting another physician is diagnosed as a myocardial 
condition and whose symptoms clear up as by magic following rest in bed and digitalis is 
a source of deep embarrassment to the first physician. 

Bishop again contributes a most instructive paper on a heart-block clinic. 
abundantly illustrated with case reports, orthodiagrams and electrocardiograms. 

Gastric and duodenal ulcer come in for their share of discussion. René A. Gutmann 
of Paris has a practical paper on the medical treatment of uncomplicated gastric ulcer. 
His review of both medicinal and dietary treatment should be at the elbow of the man who 
treats his ulcers incidentally, for it has many helpful suggestions for the individual case. 

John Phillips of Cleveland has a paper on a similar subject. He brings out that 
ten years ago surgeons were doing their best to prove the superiority of surgery in ulcer, 
while the internists were doing likewise for medicine. Now the two groups have gotten 
together and their first interest is the most appropriate form of treatment for the individual 


Phillips reviews those types which are amenable to medical or surgical treatment, 
His outlines for 


This is 


case. 
then devotes considerable attention to diet and to medicinal therapy. 


instructions to the patient are very helpful. 

Stanley P. Reimann and L. Snellbaker of Philadelphia have made a clinical study of 
gastric function following operations on the stomach. We know much of the normal stomach 
and considerable of the stomach afflicted with ulcer. We need more information on the 
physiology of the stomach which has been altered by extensive surgery. This contribution 
helps our knowledge in this field but much additional work remains to be done. 

There are only two contributions on allergy in the volumes under review but they are 
both by authorities and well worth the reading. One is by Nathan Schiff of New York 
who probably has done more on the nonspecific protein treatment of asthma than any other 
man in the United States. The other by Storm Van Leeuwen of Leiden, Holland, is in a 
sense an appendix to his earlier monograph. Van Leeuwen believes that many sensitizations are 




















REVIEWS 983 


to moulds and his method of eliminating these from the air, from pillows, mattresses and the 
like is carefully detailed. He also carefully analyzes his results. No one in this country 
so far as the reviewer knows has done as much work along this line as Van Leeuwen. 

Other interesting contributions are on colitis, endemic goiter in Switzerland, liver fune- 
tion, novasurol in cirrhosis of the liver, amebiasis, acidosis in children and in diabetes, and 
vitamines. There are several good neurologic subjects. 





Applied Physiology* 
T IS now generally recognized that the science and art of medicine can only find a 
sure foundation on a sound knowledge of physiology. Applied physiology may be 
regarded as a branch of pathology, inasmuch as it deals with the physiology of disease. 
Morbid processes have never received at the hands of pathologists the attention they deserve. 
Morbid anatomy and bacteriology have claimed most of the attention of workers. 

‘¢The book should be specially valuable to students who have passed through their 
courses in Physiology and are entering upon their work in the wards and various departments 
of the hospital. A presentation of the facts of physiology in close connection with their 
medical bearings would in itself be of value, but Dr. Wright’s book does more than this. 
It presents many facts and theories on the borderland of physiology and medicine which the 
student would have great difficulty in digging out for himeelf.’’—Swale Vincent. 





Lectures on Internal Medicine+ 

HIS volume is a series of four lectures delivered by Dr. Faber while in the United States 

in 1926. The first is on achylia gastrica. He discards the functional theory and the 
theory of congenital abnormality or aplasia and concludes from his researches that most of 
the so-called achylia is due to destruction of the acid secreting glands through a paren- 
chymatous disease of the stomach which involves not only the glandular substance but usually 
more of the stomach wall—which may be due to injury from substances taken into the 
stomach but is perhaps more often associated with bacterial or toxic action and is. quite 
analagous to parenchymatous disease of the kidneys and other organs. Having developed 
a technic by which he can make postmortem examinations before the rapid postmortem 
changes in the stomach have occurred, he has been able to demonstrate inflammatory changes. 

Dr. Faber believes that achylia is the most frequent but not the only cause of pernicious 
anemia. He considers that the latter disease is not an etiologic or pathogenetic entity. 
A continually occurring intoxication is the most natural explanation and in the majority of 
eases it is an intestinal toxication by some form of protein toxin. 

Faber has never seen a case of benign glycosuria, with normal blood sugar curves 
(due usually to a lowered threshold of sugar excretion) develop into true diabetes. 

In a sketchy historical outline of medical therapy which is full of interesting informa- 
tion Faber describes how extensively blood letting was practiced in the middle ages, and 
even much later. In 1837 thirty-three million leeches were imported into France. It has 
been calculated that in the year 1800 by means of leeches 85,000 liters of blood were tapped 
in Parisian hospitals. A woman who died at thirty-one was, during the last fifteen years of 
her life, bled 1,309 times. 

The reason for bleeding of course was the removal of noxious humors. In acute 
diseases such as pneumonia the buffy coat of fibrin which formed at the surface was con- 
sidered proof of the presence of too much phlegma or mucus in the blood. The first man ! 
to take a positive stand against promiscuous blood letting was Piere F. Alexandre Louis. 
His communication raised a storm of protest. The protest was chiefly that a numerical 





*Applied Physiology. By Samson Wright, M.D., M.R.C.P., Department of Physiology, 
ey Hospital, Medical School. Introduction by Swale Vincent, M.D., LL.D.D., D.Sc. 
F.R.S.Ed., Professor of Physiology, University of London. Cloth. 418 Pages. Oxford Uni- 
versity Press, American Branch, New York, 1926. 
yLectures on Internal Medicine. By Knud Faber, M.D., Professor of Internal Medicine, 
University of Copenhagen, Denmark. Cloth. Pages, 147. Hoeber, New York, 1927. 
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‘estimation of therapeutic results could not be applied. Louis’ numerical method was the 


origin of medical statistics. 

Indeed, Morgagni had already discredited this method in saying ‘‘observations should 
not be counted but weighed.’’ Diseases did not exist. Only sick persons. Two cases of 
disease were never identical. A classification and calculation of probabilities based there- 


upon were consequently impossible. 








The Thomas Splint* 
HIS small book is an abundantly illustrated volume which will find its greatest interest in 
the field of orthopedic surgery, but which should also be of great value to those general 
practitioners who attempt to do more than first aid fracture work. 





Intracranial Tumors and Some Errors in Their Diagnosis 

APPY is the man who has reached that stage in his chosen profession where he can 

without fear of mockery, describe and discuss his errors as well as his successes for 
the benefit of those who would follow in his footsteps. Sir William Osler did this to perfec- 
tion in his little volume on the diagnosis of abdominal tumors. Sir James Purves-Stewart 
now does likewise with intracranial tumors. The monograph is based on a review of his 
clinical notes on 253 patients who had signs and symptoms pointing to intracranial tumor. 
One hundred and twenty-one of these have been verified by autopsy or at operation and it is 
with this latter group that he deals chiefly. After a brief prefatory discussion of signs 
of intracranial tumor he proceeds at once to his case reports which he has classified as to the 
location of the tumor, beginning with the frontal lobe and going backward and downward. 
There is a chapter on multiple brain tumors, on gross errors in the diagnosis of tumors, 
on some pitfalls in diagnosis and finally a summary chapter on errors, avoidable and un- 


avoidable. 


*The Thomas Splint. And its Modifications in the Treatment of Fractures. By N. 
Meurice Sinclair, C.M.G., M.B., Ch.B., with a foreword by Sir Robert Jones. Cloth. 1638 
pages. Oxford University Press, American Branch, New York, 1927. 

tIntracranial Tumors and Some Errors in Their Diagnosis. By Sir James Purves- 
Stewart, K.C.M.G., C.B., M.D., F.R.C.P., 206 pages. Oxford University Press, American 
Branch, New York, 1927. 
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EDITORIALS 








Thymus and Thyroid 
T THE present time there are many theories regarding the réle of the thymus 
gland, some of which are fairly plausible. An endeavor is hereby made to 
reassemble certain experimental facts in a new hypothesis which seems to give 
a more workable basis for an explanation of possible functions. 

The work of Alexis Carrell and others proved that in tissue culture one 
element is necessary to keep the cells alive and another to make growth or 
reproduction of eclls possible. The first substance is more or less unstable, 
resembling somewhat in its behavior what we call complement in the blood 
serum, and may support an oxidation phenomenon. The second substance is 
cellular. Leucocytie extracts or embryonic tissue juices contain it in workable 
quantities. Washed suspensions of lymphocytes contain it. Thus it is not pre- 
suming too strongly to suppose that the lymphocyte, especially the common 
so-called ‘‘small’’ type, carries a growth promoting factor. This is the first 


premise of our hypothesis. 
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The next step is to show that it is possible for lymphocytes to be im- 
pregnated by the active principle of the thyroid gland before circulating gen- 
erally. In adults we have the lymphocytes poured into the subclavian veins 
through the thoracie ducts just before the contents of these veins receive blood 
from the thyroid vein. This seems to be a rather circuitous route for the 
thoracic ducts unless there is some definite reason for it. May that reason not 
be for the purpose of impregnating the contents of the thoracic ducts with 
thyroidin ? 

Third, if the lymphocytes earry the growth promoting factor it would seem 
that during the period of growth from fetal life to adolescence a state of rel- 
ative lymphocytosis should exist. This we know to be a fact. During the 
same period, in order to meet the demand for a large supply of lymphocytes, 
the body could find use for a special lymphocyte producing organ. The thymus 
may fulfill this demand. To facilitate matters this gland pours its venous con- 
tents into the subelavian vein directly under the thyroid, while some of the 
thymie veins empty into the thyroid veins themselves. It looks as though 
nature placed the thymus where it is for the definite purpose of furnishing 
lymphoeytes to carry the thyroid principle. 

When we try to prove these premises by animal or human experimentation 
we encounter difficulties because nature has very wisely tucked away extra 
depots that can be used in emergencies. For instance, when we remove the 
thymus in a young animal, we often get stunted growth, but not always, because 
the lymph glands and spleen ean function as lymphocyte producing centers. To 
remove every lymphocyte producing center would be impossible. The same is 
true in thyroidectomy. If we remove the thyroid we usually get physical 
types resembling cretins, though often the anterior pituitary with its colloid 
producing cells acts vicariously as a thyroid. 

Experimental gland feeding has shown that in cases of delayed union of 
fractures or of old unhealed operation wounds, where the blood shows a nor- 
mal lymphocyte count, good results follow the feeding of thyroid extract. This 
may mean that the thyroid gland has been exhausted to a point where all the 
thyroidin produced is used for repair of tissues more vital than the unhealed 
wound and that the thyroid gland deficit can be brought to‘normal by thyroid 
feeding, thereby making it possible to impregnate all the lymphocytes with the 
«vowth promoting factor. That the lymphocytes are necessary for the proper 
healing and rebuilding of tissues would seem indicated by the ever-present small 
round eell infiltration found in traumatized or diseased areas during the stage 
of repair. On the other hand if we feed thyroid to patients with a leucopenia, 
as in eases of exophthalmie goiter, typhoid fever, influenzal bronchopneumonia, 
tuberculosis and certain psychoses we aggravate their distress and cause a 
more rapid loss of weight. Does this mean that when there are not enough 
lymphocytes to earry thyroidin it becomes possible to have an uncombined 
thyroidin circulating freely in the blood stream and that this results in a 
most serious ‘‘toxic’’ catabolism and upsets the balance of the other endocrines? 

As far as thymus feeding is concerned it is pretty generally conceded 
that it has little effect. In the fresh state its nucleoproteins would probably 
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have the same nutritive value as pancreas, liver or kidney. Most proteins con- 
tain the phosphorous and other elements necessary for the synthesis of nucleo- 
protein. The craving for protein so common in the hyperthyroid states may give 
us a clue toward solving the riddle of improving the lymphatie organs. 
—H. B. (P. G. W.) 





Pharmacologic Considerations of Acute Circulatory Collapse 


HE need for some safe, efficient, rapidly acting and readily applicable drug 

to use in emergency cases in which the heart and circulation are failing 
has long been felt in therapeutics. Many different substances have been used 
in these cases. None so far known is entirely satisfactory, all have one or more 
failings. Nor will any combination of these drugs reach all cases. 

The older drugs of the digitalis series, especially the intravenous injections 
of strophanthin and other preparations, all act too slowly for many cases, and 
these glucosides are all extremely poisonous, so that the dose cannot safely be 
increased to bring on a rapid action. Their effects are, however, prolonged 
which is often an exceedingly desirable feature. While drugs like adrenalin 
and allied substances may act quickly on the heart and vasculature if given 
intravenously, these compounds usually act for only a relatively brief period, 
and the heart and blood vessels are very likely to pass into an even more 
depressed condition as soon as the action of the drug has worn off. More- 
over ventricular fibrillation may rarely be brought on very quickly by intra- 
vascular injection of these sympathomimetic drugs. The best known example 
of this reaction is perhaps the development of delirium cordis under chloro- 
form by the intravenous injection of adrenalin, and as a rule drugs of this 
type have but little action on the heart and blood vessels if given hypodermically 
and still less when administered by stomach. Cardiazol and homocamfin 
may act when injected hypodermically. Solutions of glucose, acacia, or blood 
transfusion must be given by. intravenous injection. Tyramine and pituitrin 
may be given by hypodermic injection but the circulatory effects amount to 
but little unless these drugs are introduced directly into the blood. Normal 
saline may be given in various ways but the results are often more than question- 
able. Stryehnine, camphor, caffeine, ergot, and atropine now play a much 
smaller part as circulatory drugs than was the case a generation ago. It seems 
certain that their use in this direction will continue to decrease. 

Practically all of these drugs have more or less widely extended actions on 
various other organs or structures of the body. And these extraneous actions 
may set a limit on their use, or on their efficiency, in acute circulatory de- 
pression. A heart that has been greatly slowed by asphyxia may often be im- 
mediately restored approximately to normal by free administration of oxygen, 
provided the lung ventilation is ample. It seems more than probable that 
the introduction of some first-class means of carrying on artificial respiration 
would promptly restore the circulation in many cases which now go on to a 
fatal ending. This point has been demonstrated thousands of times in the 
laboratory, but so far almost nothing has been done in this direction clinically. 
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The recent introduction of ephedrine held out a ray of hope in the line 
of circulatory stimulants. Varying reports as to the effectiveness, or the danger, 
of this drug in circulatory cases are now in the literature. The earlier pharma- 
cologie papers, especially those of Chen! and Schmidt,? have thrown much light 
on the circulatory action of the drug. And a number of papers such as those 
by Miller,* Fetterolf and Sponsler,t Rowntree,> Jansen and Kreitman® have 
shown much regarding its clinical action. It seems, however, that there are a’ 
number of peculiar clinical-pharmacologie points which yet remain to be cleared 
up. Recent experiments carried out by Curtis’ at the University of London 
have shown that the pressor action of ephedrine is reversed by ergotamine. 
Other observers* have previously noted certain differences in the degree or 
character of this reversal as compared with that existing between adrenalin 
and ergotamine. 

Curtis states that three factors may be responsible for failure to obtain 
reversal of ephedrine by ergotamine or ergotoxine. In the first place the most 
striking action of ephedrine is the stimulation of the ecardio-accelerator ganglia 
and nerve endings. The rise in blood pressure following intravenous injection 
is due almost entirely to this action, as Chen showed that ephedrine does not 
produce sufficient vasoconstriction to account for the effect on the blood pressure; 
vasodilatation may often occur, more especially in perfusion of isolated organs 
and limbs. In the second place the threshold for paralysis of the accelerator 
nerve endings by ergotoxine is much higher than for paralysis of vasocon- 
strictor nerve endings, as Dale® showed in 1906. Since adrenalin produces a 
rise of blood pressure mainly by stimulating the vasoconstrictor nerve endings, 
it ean readily be seen that his action is more easily reversed than that of 
ephedrine on the accelerator nerve endings. 

The size of the doses used is important. Dale, in the paper cited above. 
pointed out that, after a small dose of ergotoxin, small doses of adrenalin 
produced a fall of blood pressure, but that larger doses of adrenalin caused 
mixed effects. The same phenomena are also produced by ephedrine. 

A recent paper by Bloedorn and Dickens’? has reemphasized an element 
of danger which may lie in the indiscriminate use of ephedrine for conditions, 
such as asthma, in patients whose hearts may be especially susceptible to the 
action of the drug. They present the case of a patient in whom the diagnosis 
of asthma had been made following an acute attack of dyspnea coming on 
at night after a long, fatiguing trip. The patient had been given ephedrine, 
3% grain, and took forty doses during a period of twenty days, a total of 15 
grains. Following the administration of this drug, the patient developed evi- 
dence of acute cardiac decompensation accompanied by marked dyspnea, sweat- 
ing, tremors, weakness, and palpitation. He developed a cardiac rate of 160 
beats per minute, and the eleectrocardiogram revealed tachyeardia of nodal 
origin. He exhibited pulsus alternans during this period of decompensation, 
and developed a large right pleural effusion. During the period that the 
patient was taking ephedrine, his condition grew worse, and he said that fol- 
lowing each dose of the drug, tremor, sweating and discomfort increased. Fol- 
lowing the discontinuance of ephedrine and the use of digitalis in adequate 
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doses, accompanied by complete rest in bed, he showed steady improvement, the 
pleural effusion disappeared, and he returned to a comparatively normal state 
in a short time. The authors conclude that ephedrine is a dangerous drug to 
use when patients show evidence of cardiac damage. Extreme care is necessary 
in the diagnosis of bronchial asthma, as not infrequently cases of so-called 
‘‘eardiae asthma’’ are put in this group. Ephedrine may produce acute cardiac 
decompensation and pulsus alternans in patients with damaged hearts. If 
during the administration of ephedrine the patient exhibits any toxic symptoms 
such as palpitation, tachycardia, arrhythmia or vasomotor disturbances, the 
drug should be promptly discontinued. Pulsus alternans does not have the 
serious significance for patients who exhibit this condition with tachycardia 
as it has for persons with a normal cardiac rate. 

Opposed to these conclusions, however, it seems that certain observers 
have, in some instances at least, obtained good results in circulatory cases by 
the use of ephedrine. It appears not unlikely that the condition of the intra- 
cardiac sympathetic ganglia has much to do with the usefulness or danger of the 
drug’s action. And it can easily be shown that by intravenous injection the 
drug stimulates the respiratory center in the medulla and apparently also the 
eardioinhibitory center. This latter action is also characteristic of digitalis. 
Here then we have a number of factors which are practically never thought 
of in elinieal eases but which may be directly concerned in the action of ephed- 
rine in any given ease. And Waters™ has recently noted that if ephedrine be 
given early, before shock has fully developed and the blood pressure has fallen 
to a low level, in traumatic or surgical cases, the chances for a favorable result 
from the action of ephedrine are much increased. It is to be hoped that 
clinicians will devote more attention to such points as these in the future. 

A long experience in the laboratory has taught me that, at least in ex- 
perimental animals, too much is likely to be done in these eases, and that ani- 
mals not infrequently die from over-treatment when the chances for their 
recovery would have been fair if much less had been done for them. For the 
average case of shock, with low blood pressure and with great depression of all 
the vital functions, I have seen best results come from the cautious intravenous 
injection of a moderate amount of 15 per cent glucose solution, the animal 
otherwise being left entirely at rest, provided its lung ventilation is ample. 
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News Items 


The Service Bureau of the American Society of Clinical Pathologists has the follow- 
ing positions open for clinical pathologists: 

A large insurance company desires a physician for correspondence work in connection 
with longevity service. This position does not involve any laboratory work but féquires a 
knowledge of clinical pathology. 

Several positions are open requiring doctors with a knowledge of clinical microscopy, 
serology, bacteriology, physiologic chemistry, postmortem technic and tissue pathology; 
salary range, $3800 to $5000. 

There is also a very excellent opening in an Eastern Hospital as Director of Labor- 
atories requiring a man highly recommended and of unquestioned ability. 

Any member of the Society interested in any of these positions, communicate immediately 
with the Seeretary, Dr. H. J. Corper, Children’s Hospital, Denver, Colorado. 





The Registry of Technicians under the auspices of the American Society of Clinical 
Pathologists is being carried on in the Office of the Secretary, Children’s Hospital, Denver, 
Colorado. 

Registration blanks will be sent on request. 

The Registry also includes an employment service, and invites physicians seeking com- 
petent technicians to communicate with this department. 
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